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/•DUWLFROR FRVWLWXLVFH XQD UDVVHJQD VXOO•HTXLOLEULR GHO PHUFDWR GHO ODYRUR FRQFRUUHQ]LDOH￿
3DUWHQGR GD XQ•DQDOLVL WUDGL]LRQDOH GL HTXLOLEULR SDU]LDOH LQ XQ FRQWHVWR VWDWLFR￿ O•DUWLFROR
VYLOXSSD VXFFHVVLYDPHQWH O•DQDOLVL LQ XQ FRQWHVWR GL HTXLOLEULR JHQHUDOH H GLQDPLFR￿ ,O
PRGHOOR XWLOL]]DWR QHOO•DQDOLVL q XQ VHPSOLFH PRGHOOR EDVH GL FLFOR UHDOH￿ ,O ODYRUR SURVHJXH
VRWWROLQHDQGR OH FDUDWWHULVWLFKH GLVWLQWLYH￿ L OLPLWL H JOL VYLOXSSL GHL PRGHOOL GLQDPLFL GHO
PHUFDWR GHO ODYRUR￿ FRQ SDUWLFRODUH ULIHULPHQWR DL IHQRPHQL GL LQGHWHUPLQDWH]]D GHJOL
HTXLOLEUL￿
￿
8QLYHUVLWj GL 1DSROL ￿,81￿,6(￿￿ 9LD 0HGLQD ￿￿￿ ￿￿￿￿￿ 1DSROL￿ ,WDO\￿ H￿PDLO￿
FKLDULQL#QDYD￿￿XQLQDY￿LW￿ ’HVLGHUR ULQJUD]LDUH ’DQLHOH &KHFFKL H 6DOYDWRUH 9LQFL SHU L FRPPHQWL H L
VXJJHULPHQWL ULFHYXWL￿ 4XHVWR ODYRUR ID SDUWH GL XQ SURJHWWR GL ULFHUFD SHU LO TXDOH VRQR ULVXOWDWL GHWHUPLQDQWL
OH GLVFXVVLRQL H L VXJJHULPHQWL GL 5RJHU )DUPHU H -RKQ ’RQDOGVRQ￿,1’,&(
￿ ,QWURGX]LRQH
￿ ’RPDQGD GL ODYRUR
￿ 2IIHUWD GL ODYRUR H WHPSR OLEHUR
￿ /D FXUYD GL RIIHUWD GL ODYRUR DJJUHJDWD
￿￿￿ ’LYHUJHQ]H WUD GRPDQGD H RIIHUWD GL ODYRUR
￿￿ /• (TXLOLEULR GHO 0HUFDWR GHO /DYRUR
￿￿￿ $OFXQH SRVVLELOL LQIOXHQ]H
￿ /•LQSXW ODYRUR GLYLVLELOH R LQGLYLVLELOH"
￿ ’LVRFFXSD]LRQH QHL PRGHOOL GL HTXLOLEULR ,
￿￿ )DWWL VWLOL]]DWL GHO PHUFDWR GHO ODYRUR H O•XWLOL]]R GHOOD WHRULD FODVVLFD SHU LQWHUSUHWDUOL￿
￿￿￿ , )DWWL 6WLOL]]DWL GHOO•(FRQRPLD ,WDOLDQD
￿￿ ,/ FLFOR UHDOH
￿￿￿ /•HFRQRPLD GLQDPLFD
￿￿￿ ,O PHUFDWR GHO ODYRUR WUD FUHVFLWD H IOXWWXD]LRQL
￿￿ ,O IXQ]LRQDPHQWR GHO PHUFDWR GHO ODYRUR LQ XQ PRGHOOR GL HTXLOLEULR JHQHUDOH GLQDPLFR
￿￿￿ &DOLEUD]LRQH H VROX]LRQH GHL PRGHOOL GL HTXLOLEULR GLQDPLFR
￿￿￿ /D GLVRFFXSD]LRQH QHL PRGHOOL GL HTXLOLEULR ,,
￿￿￿ 8QD VLPXOD]LRQH SHU O•HFRQRPLD LWDOLDQD
￿￿￿ &ULWLFD H 6YLOXSSL GHL 0RGHOOL GL (TXLOLEULR
￿￿￿ /•(TXLOLEULR GHO 0HUFDWR GHO /DYRUR LQ XQ (FRQRPLD FRQ ,QGHWHUPLQDWH]]D
￿￿￿ &RQFOXVLRQL
%LEOLRJUDILD￿ ,QWURGX]LRQH
4XHVWR DUWLFROR FRVWLWXLVFH XQD UDVVHJQD GHO PRGHOOR FODVVLFR GHO PHUFDWR GHO ODYRUR￿ /R
VFKHPD WHRULFR HODERUDWR GDJOL HFRQRPLVWL FODVVLFL VL SXz IDFLOPHQWH FRPSUHQGHUH IDFHQGR
ULFRUVR DO FRQFHWWR GL DJHQWH UDSSUHVHQWDWLYR￿ XQ LQGLYLGXR FRLQYROWR LQ GXH GLVWLQWH
DWWLYLWj￿ XQD DWWLYLWj SURGXWWLYD QHOOD TXDOH L IDWWRUL GL SURGX]LRQH FRPH LO ODYRUR YHQJRQR
WUDVIRUPDWL LQ EHQL￿ H XQD DWWLYLWj GL FRQVXPR GHJOL VWHVVL EHQL SHU L TXDOL OR VWHVVR DJHQWH q
FKLDPDWR DG RIIULUH ODYRUR￿ 4XHVWR SURFHVVR VSHFLILFD XQD WHFQRORJLD￿ ’DWD OD WHFQRORJLD￿ VL
DVVXPH FKH O•DJHQWH UDSSUHVHQWDWLYR DEELD D GLVSRVL]LRQH XQ LQVLHPH GL SRVVLELOLWj GL
SURGX]LRQH FKH GHILQLVFH XQD IXQ]LRQH GL SURGX]LRQH￿
/•DJHQWH UDSSUHVHQWDWLYR SXz HVVHUH YLVWR GD GXH SXQWL GL YLVWD GLYHUVL￿ FRPH
FRQVXPDWRUH H FRPH SURGXWWRUH￿ VSHVVR VL XWLOL]]D FDUDWWHUL]]DUH TXHVWR DJHQWH FRQ XQ
SHUVRQDJJLR URPDQ]DWR TXDOH 5RELQVRQ &UXVRH￿ &UXVRH￿ VH LVRODWR￿ XWLOL]]D LO ODYRUR SHU
RWWHQHUH EHQL GD FRQVXPDUH￿ 6H LQWURGXFLDPR OD SRVVLELOLWj GL VFDPELR FRQ DJHQWL VLPLOL￿
&UXVRH FRPH SURGXWWRUH￿ q LQWHUHVVDWR DG DFTXLVWDUH LO VHUYL]LR GHO IDWWRUH ODYRUR GD LPSLHJDUH￿
FRQ DOWUL IDWWRUL GL SURGX]LRQH￿ QHO SURFHVVR SURGXWWLYR H YHQGHUH SURGRWWL ILQLWL￿ FRPH
FRQVXPDWRUH q LQWHUHVVDWR D YHQGHUH ODYRUR HG DFTXLVWDUH EHQL ILQLWL￿ ,O PHUFDWR GHO ODYRUR q
GHILQLWR FRPH XQD PROWLWXGLQH GL TXHVWL RSHUDWRUL￿ FRQ FDUDWWHULVWLFKH DQDORJKH￿ GRYH OH
LPSUHVH DFTXLVWDQR ODYRUR H JOL LQGLYLGXL￿FRQVXPDWRUL YHQGRQR ODYRUR￿ ,O IDWWR FKH JOL
RSHUDWRUL DEELDQR OH VWHVVH FDUDWWHULVWLFKH GLVWLQWLYH q QHFHVVDULR DIILQFKq XQ VLQJROR
FRQVXPDWRUH R XQD VLQJROD LPSUHVD QRQ VLDQR LQ JUDGR GL LQIOXHQ]DUH LO OLYHOOR GHO SUH]]R
GHO IDWWRUH ODYRUR￿ ,O OLYHOOR GHL VDODUL q TXLQGL YLQFRODWR GDOOD FRQFRUUHQ]D FKH VL GHWHUPLQD
VX TXHVWR PHUFDWR￿ LO QXPHUR GL LPSUHVH H GL LQGLYLGXL GLVSRQLELOL D ODYRUDUH GHWHUPLQD OD
ILVVD]LRQH GHO VDODULR￿
1HOOH SURVVLPH VH]LRQL￿ SUHVHQWLDPR XQ VHPSOLFH VFKHPD GL HTXLOLEULR SDU]LDOH FRQ FXL
DQDOL]]HUHPR LO PHUFDWR GHO ODYRUR LQ XQ FRQWHVWR VWDWLFR￿ HG XWLOL]]HUHPR L GXH GLVWLQWL
DJHQWL UDSSUHVHQWDWLYL￿ LPSUHVH H LQGLYLGXL￿ODYRUDWRWL ￿VH]LRQL ￿￿￿￿￿ 6XFFHVVLYDPHQWH￿ SHU
O•DQDOLVL GLQDPLFD GHOO•HTXLOLEULR JHQHUDOH￿ DFFRUSHUHPR GL QXRYR O•DJHQWH UDSSUHVHQWDWLYR FRPH
FRQVXPDWRUH￿LPSUHQGLWRUH￿ &Lz UHQGHUj SL￿ DJHYROH QHOOH VH]LRQL ￿￿￿￿￿ O•DQDOLVL
GHOO•HTXLOLEULR GHO PHUFDWR GHO ODYRUR QHOOD UHOD]LRQH FRQ JOL DOWUL PHUFDWL H LQ XQ FRQWHVWR
GLQDPLFR￿
￿ ’RPDQGD GL ODYRUR
5LFRVWUXLDPR EUHYHPHQWH OD FXUYD GL VRPDQGD GL ODYRUR￿ $ TXHVWR VFRSR FRQVLGHULDPR
XQD LPSUHVD FRQFRUUHQ]LDOH FRQ XQD IXQ]LRQH GL SURGX]LRQH LQ FXL LO ODYRUR UDSSUHVHQWD
O•XQLFR IDWWRUH GL SURGX]LRQH YDULDELOH￿
0 / ); , ( > ¶ ¶ = N y K N f y ￿￿￿
,O OLYHOOR GHOOD SURGX]LRQH UHDOH GLSHQGH GDO VROR IDWWRUH ODYRUR￿ 1HO EUHYH SHULRGR￿ WXWWL
JOL DOWUL IDWWRUL VRQR FRQVLGHUDWL ILVVL FRPH OR VWRFN GL FDSLWDOH￿ /D IXQ]LRQH q GHVFULWWD
JUDILFDPHQWH GDOOD )LJXUD ￿￿ ,O SURGRWWR DXPHQWD FRQ O•DXPHQWR GHO IDWWRUH ODYRUR￿ FRPH￿
LQGLFDWR GHOOD GHULYDWD LQ ￿￿￿ ￿SURGXWWLYLWj PDUJLQDOH￿￿ /D ILJXUD PHWWH LQ OXFH XQ DVSHWWR
GLQDPLFR LPSRUWDQWH￿ LQ XQ SULPR PRPHQWR￿ \ DXPHQWD DG XQ WDVVR FUHVFHQWH
DOO•DXPHQWDUH GHO IDWWRUH ODYRUR￿ VXFFHVVLYDPHQWH￿ XQD YROWD UDJJLXQWD OD TXDQWLWj \￿ ￿L O
SURGRWWR FRQWLQXD D FUHVFHUH PD DG XQ WDVVR GHFUHVFHQWH￿ ’DWR FKH OR VWRFN GL FDSLWDOH
ULPDQH FRVWDQWH￿ DOO•DXPHQWDUH GHOO•RFFXSD]LRQH OD SURGXWWLYLWj PDUJLQDOH GHO IDWWRUH ODYRUR
GLPLQXLVFH￿ 0 /
2 2 < ¶ ¶ N y ￿ /•LPSUHVD GHFLGH TXDQWR ODYRUR LPSLHJDUH FRQ O•RELHWWLYR GL
RWWHQHUH LO PDVVLPR SURILWWR￿ OD GLIIHUHQ]D WUD LO YDORUH GHL EHQL FKH RIIUH H YHQGH VXO
PHUFDWR GHL EHQL H LO FRVWR GHO ODYRUR LPSLHJDWR SHU SURGXUOL￿
WN py - = p ￿￿￿
GRYH S UDSSUHVHQWD LO SUH]]R GHO SURGRWWR H : q LO VDODULR￿ 6H LO PHUFDWR q SHUIHWWDPHQWH
FRQFRUUHQ]LDOH￿ L SUH]]L SHU OD XQD VLQJROD LPSUHVD VRQR GDWL￿ 6H FRQVLGHULDPR GDWR DQFKH
LO SUH]]R GHO IDWWRUH ODYRUR￿ O•LPSUHVD q SURWHVD D PDVVLPL]]DUH LO VXR SURILWWR VHOH]LRQDQGR
OD TXDQWLWj GL ODYRUR LPSLHJDWD QHO SURFHVVR GL SURGX]LRQH ￿￿￿￿ 4XHVW•XOWLPR￿ FKH HVSULPH OD
WHFQRORJLD SURGXWWLYD￿ UDSSUHVHQWD LO YLQFROR FKH OLPLWD OD VFHOWD GHOO• LPSUHVD ￿FKH GHYH
TXLQGL ULVROYHUH XQ SUREOHPD GL PDVVLPL]]D]LRQH YLQFRODWD￿￿ /•HTXD]LRQH ￿￿￿ q XQD UHWWD GL
LVRSURILWWR￿ HG q UDSSUHVHQWDWD QHOOD )LJXUD ￿ FRPH XQD UHWWD FUHVFHQWH FRQ LQFOLQD]LRQH LO
VDODULR UHDOH ￿:￿S￿ H LQWHUFHWWD SDUL DO OLYHOOR GL SURILWWR￿ 6RVWLWXHQGR QHOOD ￿￿￿ OD IXQ]LRQH GL
SURGX]LRQH￿ RWWHQLDPR OD IXQ]LRQH GL SURILWWR GD PDVVLPL]]DUH ￿XQ SUREOHPD GL PDVVLPR QRQ
YLQFRODWR￿￿
WN N pf - = ) ( p ￿￿￿
/D FRQGL]LRQH SHU RWWHQHUH XQ PDVVLPR q 0 / = ¶ ¶ N p ￿
W N pf = ) ( ' ￿￿￿
/•LPSUHVD LPSLHJKHUj ODYRUR ILQR DO SXQWR LQ FXL OD SURGXWWLYLWj PDUJLQDOH GHO ODYRUR
I•￿1￿￿ XJXDJOLD LO VDODULR UHDOH ￿:￿S￿ Z￿ /D ILJXUD PRVWUD LO SXQWR GL HTXLOLEULR GRYH
O•LPSUHVD PDVVLPL]]D L SURILWWL FRQ LO OLYHOOR UHODWLYR GL EHQL H GL GRPDQGD GL ODYRUR￿
*UDILFDPHQWH q GHWHUPLQDWR GDO SXQWR GL WDQJHQWH WUD OD IXQ]LRQH GL SURGX]LRQH H OD UHWWD
GL LVRSURILWWR￿ /D IXQ]LRQH GL GRPDQGD GL ODYRUR ￿￿￿ SXz HVVHUH VFULWWD LQ PDQLHUD HVSOLFLWD
QHO VHJXHQWH PRGR￿
) ( '
1 w f N
- = ￿￿￿
H DVVXPH OD IRUPD LOOXVWUDWD QHOOD )LJXUD ￿￿ 6L UDPPHQWL FKH QHOOD ￿￿￿ DEELDPR
GHILQLWR 0 / ' > ¶ ¶ = N y f ￿ 6XSSRQLDPR FKH OD IXQ]LRQH VLD GHO VHJXHQWH WLSR￿
a N y = ￿, Q
TXHVWR FDVR OD PDVVLPL]]D]LRQH GHL SURILWWL IRUQLVFH w N =
-1 a a ￿ GD FXL VL ULFDYD IDFLOPHQWH
FKH










N ￿ 8Q DXPHQWR GHO VDODULR UHDOH ULGXFH OD GRPDQGD GL RFFXSD]LRQH￿
4XHVWD FRQGL]LRQH VWDELOLVFH XQD UHOD]LRQH QHJDWLYD WUD VDODULR UHDOH ￿R SURGLWWLYLWj￿
PDUJLQDOH GHO ODYRUR￿ H RFFXSD]LRQH￿ /D SHQGHQ]D QHJDWLYD q XQD FRQVHJXHQ]D LPPHGLDWD
GHL UHQGLPHQWL PDUJLQDOL GHFUHVFHQWL￿
￿ 2IIHUWD GL ODYRUR H WHPSR OLEHUR
$VVXPLDPR RUD FKH L ODYRUDWRUL VLDQR LQWHUHVVDWL DG RWWHQHUH XQ PL[ VRGGLVIDFHQWH GL
UHGGLWR H WHPSR OLEHUR￿ ,O ODYRUDWRUH SXz GHILQLUH GHOOH VFHOWH UHODWLYH DOOH RUH GL ODYRUR￿
RWWHQHQGR UHGGLWR H UHJRODQGR GL FRQVHJXHQ]D LO VXR WHPSR OLEHUR H GL ODYRUR￿ 4XHVWR
SUREOHPD q HVSUHVVR IRUPDOPHQWH IDFHQGR XVR GL XQD IXQ]LRQH GL XWLOLWj 8￿ L FXL DUJRPHQWL
VRQR DSSXQWR UHGGLWR GD ODYRUR H WHPSR OLEHUR￿











l y U U ￿￿￿
/H GHULYDWH HVSULPRQR LO IDWWR FKH O•XWLOLWj DXPHQWD FRPH DXPHQWDQR UHGGLWR H WHPSR
OLEHUR￿ 4XHVWD VFHOWD SHU LO ODYRUDWRUH QRQ H• FRPSOHWDPHQWH OLEHUD￿ , YLQFROL FKH OLPLWDQR OD
PDVVLPL]]D]LRQH GHOOD VXD XWLOLWj VRQR FRVWLWXLWL GDOO•DPPRQWDUH GHOOH RUH ODYRUDWH K ￿7￿O￿￿
GRYH 7 q O•DPPRQWDUH FRPSOHVVLYR GHOOH RUH GLVSRQLELOL￿ H GDO VDODULR UHDOH PROWLSOLFDWR LO




= - ) ( ￿￿￿
8Q FDVR HVWUHPR￿ LPSOLFLWR LQ TXHVWD HTXD]LRQH￿ q TXHOOR GHO ODYRUDWRUH FKH YHQGH ￿RIIUH
ODYRUR￿ WXWWR O•DPPRQWDUH GL WHPSR GLVSRQLELOH ￿HV￿ 7 ￿￿ RUH￿ H RWWLHQH XQ UHGGLWR SDUL D
3\ :￿￿￿ /D )LJXUD ￿ ULSRUWD OD FXUYD GL RIIHUWD GL ODYRUR LQ XQ SLDQR VDODULR UHDOH￿ RIIHUWD
GL ODYRUR￿ 1HOOD ILJXUD YHQJRQR ULSRUWDWH DOFXQH FXUYH GL LQGLIIHUHQ]D UHODWLYH DOOD IXQ]LRQH
GL XWLOLWj H OH OLQHH GL ELODQFLR UHODWLYH DO YLQFROR￿ LQVLHPH DOOD GHFLVLRQH GHO ODYRUDWRUH
VXOO•RIIHUWD GL ODYRUR￿ 4XHVW•XOWLPD GHVFULYH SHU GLYHUVH FRPELQD]LRQL WHPSR GL ODYRUR￿
VDODULR UHDOH￿ XQD IXQ]LRQH GL RIIHUWD GL ODYRUR ￿7￿7￿ GHILQLWD GDL SXQWL GL WDQJHQ]D WUD OH
FXUYH GL XWLOLWj ￿QHOOD ILJXUD 8• H 8••￿ H L YLQFROL GL ELODQFLR QHOOH GLYHUVH VLWXD]LRQL￿ 3HU XQ
GDWR VDODULR UHDOH￿ LO ODYRUDWRUH UDJJLXQJH O•XWLOLWj PDVVLPD DO SXQWR LQ FXL OD FXUYD GL
LQGLIIHUHQ]D q WDQJHQWH DOOD UHWWD GL ELODQFLR￿ 8QD YDULD]LRQH GHO VDODULR UHDOH ID VSRVWDUH OD
UHWWD GL ELODQFLR GHWHUPLQDQGR QXRYL SXQWL GL PDVVLPR￿ 8Q DXPHQWR GHO VDODULR UHDOH ￿GD Z•
D Z••￿ VSRVWD OD UHWWD YHUVR O•DOWR QHOO•DVVH YHUWLFDOH￿ 1HO OHJJHUH LO JUDILFR VL GHYH WHQHU LQ
PHQWH FKH LO ODYRUDWRUH KD D GLVSRVL]LRQH 7 RUH GD DOORFDUH WUD WHPSR OLEHUR H WHPSR GL
ODYRUR D GHWHUPLQDWL VDODUL UHDOL￿
3HU HVVHUH SL￿ SUHFLVL￿ SRVVLDPR VRVWLWXLUH O•HTXD]LRQH FKH HVSULPH LO YLQFROR
GHOO•LQGLYLGXR￿ y l T w = - ) ( ￿ QHOOD IXQ]LRQH GL XWLOLWj ￿￿￿￿ RWWHQHQGR OD IXQ]LRQH





l = FKH SXz HVVHUH HVSUHVVD FRPH UDSSRUWR WUD O•XWLOLWj PDUJLQDOH GHO WHPSR OLEHUR 8O
FRQ O•XWLOLWj PDUJLQDOH GHO UHGGLWR 8\￿ ,Q DOWUH SDUROH￿ O•LQGLYLGXR VFHJOLH GL ODYRUDUH LO
QXPHUR GL RUH FKH XJXDJOLD O•XWLOLWj PDUJLQDOH GHO UHGGLWR UHDOH GL XQ•RUD GL ODYRUR FRQ OD
GLVXWLOLWj PDUJLQDOH GL XQ•RUD GL ODYRUR￿ $OWHUQDWLYDPHQWH SRVVLDPR DIIHUPDUH FKH LO VDODULR
UHDOH XJXDJOLD LO WDVVR PDUJLQDOH GL VRVWLWX]LRQH GHOO•XWLOLWj SHU LO WHPSR OLEHUR FRQ TXHOOD SHU
LO UHGGLWR UHDOH ) / /( ) / ( y U l U ¶ ¶ ¶ ¶ ￿ 6L DVVXPH FKH TXHVWR WDVVR PDUJLQDOH GL VRVWLWX]LRQH
DXPHQWD FRPH DXPHQWD LO ODYRUR￿ FKH q VRVWLWXLWR SHU LO WHPSR OLEHUR￿ FRVLFFKq LO VDODULR
UHDOH GRYUj DXPHQWDUH VH LO WHPSR OLEHUR GHYH GHFUHVFHUH SHU XQD VFHOWD YRORQWDULD￿ 4XHVWR
FRPSRUWD XQD IXQ]LRQH GL RIIHUWD DJJUHJDWD GL ODYRUR FKH DXPHQWD FRQ LO VDODULR UHDOH￿
’DOO•HTXD]LRQH FKH HVSULPH LO YLQFROR￿ y l T w = - ) ( ￿ DEELDPR￿ dy wdl = - ￿ TXLQGL OD
SHQGHQ]D q dl dy w / = - ￿ 8QD YROWD RWWHQXWD OD SHQGHQ]D GHOOD OLQHD GL ELODQFLR￿ SHU
RWWHQHUH LO SXQWR GL PDVVLPR￿ FLRq OD VFHOWD RWWLPDOH GHO ODYRUDWRUH￿ EDVWD XJXDJOLDUOD FRQ OD
SHQGHQ]D GHOOD FXUYD GL XWLOLWj￿
￿ /D FXUYD GL RIIHUWD GL ODYRUR DJJUHJDWD
3RVVLDPR GHILQLUH OD FXUYD GL RIIHUWD GL ODYRUR DJJUHJDWD VRPPDQGR WXWWH OH FXUYH
LQGLYLGXDOL GL ODYRUDWRUL RPRJHQHL￿ /D )LJXUD ￿ FKLDUDPHQWH SRQH LQ UHOD]LRQH SRVLWLYD
GHOO•RIIHUWD GL RUH ODYRUDWH FRQ LO VDODULR UHDOH DWWHVR￿ 1 1￿Z￿￿
0 ) (















￿￿￿ ’LYHUJHQ]H WUD GRPDQGD H RIIHUWD GL ODYRUR
D￿ 3UH]]L
(• LPSRUWDQWH DFFHQQDUH DG DOFXQH DVLPPHWULH FKH FRQGL]LRQDQR L GXH FRPSRUWDPHQWL
GHOOD GRPDQGD H GHOO•RIIHUWD GL ODYRUR￿ FKH WXWWDYLD QRQ VDUDQQR DQDOL]]DWH LQ TXHVWD
UDVVHJQD￿ /D SULPD ULJXDUGD OD YDULDELOH SUH]]R XWLOL]]DWD￿ 3HU O•LPSUHVD HVVD ULJXDUGD LO
GHIODWRUH GHL EHQL SURGRWWL H YHQGXWL ￿SURGXFW UHDO ZDJH￿￿ 3HU LO ODYRUDWRUH q RSSRUWXQR FKH LO
OLYHOOR GHL SUH]]L VL ULIHULVFD DG XQ SDQLHUH SDULFRODUH￿ UHODWLYR DL EHQL GL FRQVXPR ￿FRQVXPSLRQ￿￿
UHDO ZDJH￿￿ /D GLYHUJHQ]D WUD L GXH SUH]]L ULIOHWWH LO FRVLGGHWWR FXQHR ILVFDOH￿ 3RVVLDPR DYHUH￿
TXLQGL￿ GXH GHILQL]LRQL GL VDODULR UHDOH D VHFRQGD GHO OLYHOOR GHL SUH]]L FRQVLGHUDWR￿ ,Q TXHVWR
FDSLWROR￿ WXWWDYLD￿ O•LSRWHVL VHPSOLILFDWULFH DGRWWDWD GL XQ VLQJROR EHQH RPRJHQHR FL
SHUPHWWH GL HOXGHUH O•DQDOLVL FRQ OD GLYHUJHQ]D GL SUH]]R￿
E￿ ,QIRUPD]LRQH
8QD VHFRQGD FDUDWWHULVWLFD FKH FRQGL]LRQD L FRPSRUWDPHQWL ULJXDUGD O•LQIRUPD]LRQH￿ 6L
SXz DVVXPHUH FKH TXHVWD VLD SHUIHWWD SHU JOL LPSUHQGLWRUL PD SL￿ LQFHUWD SHU L ODYRUDWRUL￿ /H
LPSUHVH RIIURQR XQ VDODULR GHIOD]LRQDWR FRQ LO SUH]]R GHL ORUR EHQL￿ YDULDELOL FHUWDPHQWH
FRQRVFLXWH DOO•LPSUHQGLWRUH FKH q LQ JUDGR￿ TXLQGL￿ GL GHILQLUH LO VDODULR UHDOH RIIHUWR￿ ,O
ODYRUDWRUH SXU HVVHQGR LQ SRVVHVVR GHOO•LQIRUPD]LRQH VXO VDODULR PRQHWDULR QRQ FRQRVFH LO
OLYHOOR GHL SUH]]L￿ 8QD IRUPXOD]LRQH SL￿ ULJRURVD ULFKLHGHUHEEH DOPHQR OD GHILQL]LRQH GHOOR
VFKHPD GL DVSHWWDWLYD DGRWWDWR GDO ODYRUDWRUH SHU FDOFRODUH LO VDODULR UHDOH￿
￿￿ /• (TXLOLEULR GHO 0HUFDWR GHO /DYRUR
/•XJXDJOLDQ]D WUD OH UHOD]LRQL GL GRPDQGD ￿HTXD]LRQH ￿ R ￿￿ H GL RIIHUWD GL ODYRUR
￿HTXD]LRQH￿R￿ ￿SHUPHWWH GL ULFDYDUH OD FRQGL]LRQH GL HTXLOLEULR VXO PHUFDWR GHO ODYRUR￿
￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿
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(• LPSRUWDQWH ULFRUGDUH FKH OH IRU]H FKH DJLVFRQR SHU RWWHQHUH TXHVWR HTXLOLEULR VRQR OH
ULVRUVH GLVSRQLELOL SHU JOL LQGLYLGXL￿ OD WHFQRORJLD GHO SURFHVVR SURGXWWLYR H OH SUHIHUHQ]H GHO
FRQVXPDWRUH￿ (• RSSRUWXQR DQFKH VRWWROLQHDUH FRPH OD UHOD]LRQH ￿￿￿￿￿ UDIILJXUDWD GDOOD
)LJXUD ￿￿ SRJJL VX DOFXQH DVVXQ]LRQL LPSOLFLWH QHOOH GXH FXUYH GL GRPDQDGD H RIIHUWD GL
ODYRUR HG LQ SDUWLFRODUH VXOO•DVVXQ]LRQH FKH￿
￿￿  LPSUHVH H ODYRUDWRUL PDVVLPL]]DQR XQD IXQ]LRQH EHQ GHILQLWD￿ ULVSHWWLYDPHQWH GL
SURILWWR H GL XWLOLWj￿
￿￿  OD IRU]D ODYRUR LPSLHJDWD VLD RPRJHQHD LQ WHUPLQL GL SURGXWWLYLWj H TXDOLWj SURIHVVLRQDOL￿
￿￿  LO ODYRUR RIIHUWR GDOOH LPSUHVH DEELD FDUDWWHULVWLFKH RPRJHQHH ￿LQ WHUPLQL GL FRQGL]LRQL
GL ODYRUR￿￿
￿￿  HVLVWD SHUIHWWD LQIRUPD]LRQH ULJXDUGR OD GRPDQGD GL ODYRUR￿ LO VDODULR H LQ JHQHUH
O•HYROHYHUVL GHO PHUFDWR GHO ODYRUR￿
￿￿  QRQ HVLVWDQR FRPSRUWDPHQWL ULJLGL VXO PHUFDWR GHO ODYRUR FRPH VLQGDFDWL R FDUWHOOL￿
￿￿  QRQ HVLVWDQR YLQFROL LVWLWX]LRQDOL FKH LQFLGDQR VXOOD PRELOLWj H VXOO•DWWLWXGLQH GHL
ODYRUDWRUL D FHUFDUH H DFFHWWDUH XQ ODYRUR￿
/D )LJXUD ￿ IRUQLVFH XQD UDSSUHVHQWD]LRQH JUDILFD GHOOD FRQGL]LRQH GL HTXLOLEULR￿
/•HTXLOLEULR QHO PHUFDWR GHO ODYRUR q FRVWLWXLWR GDO VDODULR UHDOH GL HTXLOLEULR Z￿(￿ H GDO
OLYHOOR GL RFFXSD]LRQH DG HVVR DVVRFLDWR 1￿(￿￿ GHWHUPLQDWR GDOO•LQWHUVH]LRQH GHOOH GXH FXUYH￿￿
FRPSRUWDPHQWDOL GL GRPDQGD H RIIHUWD GL ODYRUR￿ , PRGL SHU UDJJLXQJHUH TXHVWR HTXLOLEULR
VRQR PROWHSOLFL H ULFKLHGRQR XQD VHULH GL LSRWHVL VXL PHFFDQLVPL GL DJJLXVWDPHQWR GHL
SUH]]L FKH SRVVRQR HVVHUH SL￿ R PHQR LVWDQWDQHL￿ (• LQWXLWLYR FKH TXDQWR SL￿ TXHVWL
PHFFDQLVPL QRQ VRQR LPPHGLDWL￿ WDQWR SL￿ OXQJR q LO SHULRGR ULFKLHVWR GDO PHUFDWR WR FOHDU￿
,Q TXHVWR ODVVR WL WHPSR SRVVRQR PDQLIHVWDUVL IHQRPHQL LQFRHUHQWL￿ VHEEHQH VROWDQWR
WHPSRUDQHL￿ FRQ O•HTXLOLEULR GHO PHUFDWR GHO ODYRUR FRPH GHILQLWR GDOOD WHRULD FODVVLFD￿ $G
HVHPSLR FL SXz HVVHUH GLVRFFXSD]LRQH FRQ LPSUHVH GLVSRQLELOL DG RIIULUH ODYRUR VHQ]D
ULVFRQWUDUH XQ DGHJXDWD RIIHUWD GD SDUWH GHL ODYRUDWRUL￿
’DOOD )LJXUD ￿ q IDFLOH LQWXLUH FKH SHU VDODUL LQIHULRUL D Z￿(￿￿ OD GRPDQGD GL ODYRUR HFFHGH
O•RIIHUWD SURYRFDQGR XQD FDUHQ]D GL ODYRUR QHO PHUFDWR H￿ TXLQGL￿ XQ LQFHQWLYR SHU OH
LPSUHVH DG DXPHQWDUH OH UHWULEX]LRQL GHO ODYRUR￿ 8Q LQFHQWLYR FKH ULPDUUj RSHUDWLYR ILQFKp
QRQ VDUj UDJJLXQWR LO OLYHOOR Z￿(￿￿ GRYH OD GRPDQGD VDUj XJXDOH DOO•RIIHUWD￿ 8Q VDODULR
VXSHULRUH D Z￿(￿ SURYRFKHUj XQ PHFFDQLVPR GL DJJLXVWDPHQWR VLPLOH D TXHOOR ULFKLDPDWR￿
FRQ XQ HFFHVVR GL RIIHUWD GL ODYRUR FKH LQGXUUj JOL LQGLYLGXL FKH ULFHUFDQR XQ ODYRUR D
PRGHUDUH OH SUHWHVH LQ WHUPLQL GL VDODUL H FLz VDUj YDOLGR ILQWDQWRFKp Z￿(￿ QRQ YHUUj
UDJJLXQWR￿ $EELDPR DFFHQQDWR FKH O•LSRWHVL GL XQ PHUFDWR SHUIHWWDPHQWH FRQFRUUHQ]LDOH
SUHYHGH FKH O•DJJLXVWDPHQWR q LVWDQWDQHR R WDOPHQWH UDSLGR GD SRWHU HVVHUH WUDVFXUDWR￿
4XHVWD DVVXQ]LRQH q LPSRUWDQWH H OD VXD ULPR]LRQH JHQHUD XQD IRUPD GL GLVHTXLOLEULR
WHPSRUDQHR H GL FRQVHJXHQ]D GHL PHFFDQLVPL GL DJJLXVWDPHQWR￿ ’L IDWWR￿ LO VDODULR H
O•RFFXSD]LRQH FKH GHWHUPLQDQR O•LQFURFLR WUD GRPDQGD H RIIHUWD GL ODYRUR SRVVRQR
ULIOHWWHUH XQD VLWXD]LRQH GL HTXLOLEULR GL OXQJR SHULRGR￿ LQ SUDWLFD LO PHUFDWR GHO ODYRUR q
VRJJHWWR D FRQWLQXL FDPELDPHQWL FKH SUREDELOPHQWH YLRODQR XQD R SL￿ DVVXQ]LRQL DOOD EDVH
GHO PHUFDWR FRQFRUUHQ]LDOH￿ O•HVLVWHQ]D GL QXPHURVH HWHURJHQHLWz GHOO•RIIHUWD GL ODYRUR￿ OH
QXPHURVH LPSHUIH]LRQL ULJXDUGDQWL O•LQIRUPD]LRQH H OD PRELOLWj GHL ODYRUDWRUL HFF
SURYRFDQR XQ SURFHVVR GL DJJLXVWDPHQWR SHU O•DOORFD]LRQH HIILFLHQWH GHO IDWWRUH ODYRUR￿
8QR VSRVWDPHQWR D VLQLVWUD GHOOD FXUYD GL RIIHUWD GL ODYRUR￿ GRYXWD DG HVHPSLR￿ XQD
YDULD]LRQH GHL ·SUHIHUHQ]H￿ GHOO•LQGLYLGXL VXOO•RFFXSD]LRQH H VXO WHPSR OLEHUR￿ SURYRFD SHU
XQ GDWR VDODULR GL HTXLOLEULR￿ XQ•LQL]LDOH DXPHQWR GHOO•RFFXSD]LRQH H￿ VXFFHVVLYDPHQWH XQ
PHFFDQLVPR GL DJJLXVWDPHQWR GL VDODUL H RFFXSD]LRQH￿ /D )LJXUD ￿￿￿ PRVWUD FKH￿ FRQ OR
VSRVWDPHQWR GHOOD FXUYD GL RIIHUWD GD6D6 •V LSURYRFD XQ LQL]LDOH HFFHVVR GL RIIHUWD GL
ODYRUR VXO PHUFDWR DO VDODULR Z￿(￿￿ FRQ XQD RFFXSD]LRQH FKH WURYHUj LPSLHJR SDUL D 1￿(￿￿
6ROWDQWR LQ XQ VHFRQGR PRPHQWR￿ O•RFFXSD]LRQH WHQGHUj D PXRYHUVL VXOOD FXUYD GL
GRPDQGD GL ODYRUR YHUVR O•HTXLOLEULR %￿ LQVLHPH DG XQD OHQWD ULGX]LRQH GHL VDODUL YHUVR
TXHVWR QXRYR HTXLOLEULR￿
4XHVWR PHFFDQLVPR GL DJJLXVWDPHQWR ULVXOWD LPSRUWDQWH SHU FDSLUH OD SHFXOLDULWj
GHOO•HTXLOLEULR FRQFRUUHQ]LDOH￿ ’L IDWWR O•HJXDJOLDQ]D WUD GRPDQGD H RIIHUWD SUHFOXGH
XOWHULRUL SRVVLELOL YDQWDJJL DG LQGLYLGXL HG LPSUHVH H￿ TXLQGL￿ HOLPLQD O•LQFHQWLYR GL LPSUHVH H
ODYRUDWRUL D PRGLILFDUH LO ORUR DWWHJJLDPHQWR￿ /•XQLFR OLYHOOR GL VDODULR FKH QRQ HVHUFLWD
SUHVVLRQL YHUVR XQ VDODULR SL￿ EDVVR ￿VH ILVVDWR WURSSR HOHYDWR GD JHQHUDUH SL￿ ODYRUR
RIIHUWR GL TXHOOR GRPDQGDWR￿ R SL￿ HOHYDWR ￿VH ILVVDWR WURSSR EDVVR GD JHQHUDUH SL￿ ODYRUR
GRPDQGDWR GL TXHOOR RIIHUWR￿ q TXHOOR GL HTXLOLEULR FKH GHILQLVFH O•XJXDJOLDQ]D WUD GRPDQGD
H RIIHUWD￿￿￿
￿￿￿ $OFXQH SRVVLELOL LQIOXHQ]H
/•HTXLOLEULR GHO PHUFDWR GHO ODYRUR RUD ULFKLDPDWR SXz HVVHUH XQ XWLOH VWUXPHQWR SHU
DQDOL]]DUH WHRULFDPHQWH XQD VHULH GL GLVWRUVLRQL H VLWXD]LRQL FKH LQFLGRQR VXOOH YDULDELOL
FRLQYROWH HG LQ SDUWLFRODUH VXL VDODUL￿ 7UD TXHVWH ULFRUGLDPR￿
D￿  XQD YDULD]LRQH GHOOD WDVVD]LRQH VXL VDODUL ￿DG HVHPSLR XQ DXPHQWR GHL FRQWULEXWL VRFLDOL
SDJDWL GDOOH LPSUHVH￿￿ 8Q DXPHQWR GHOOD WDVVD]LRQH VSRVWD YHUVR VLQLVWUD LQ EDVVR OD FXUYD
GL GRPDQGD GL ODYRUR SURGXFHQGR￿ LQ SUHVHQ]D GL XQD FXUYD GL RIIHUWD GL ODYRUR LQFOLQDWD
SRVLWLYDPHQWH￿ XQ OLYHOOR GL RFFXSD]LRQH H GL VDODULR LQIHULRUH D TXHOOR GL HTXLOLEULR
FRQFRUUHQ]LDOH￿
E￿ /•LQWURGX]LRQH GL XQ VDODULR PLQLPR QHO PHUFDWR GHO ODYRUR￿ ,QL]LDOPHQWH￿ FRQ XQD
VDODULR PLQLPR XVXIUXLELOH GD WXWWL L ODYRUDWRUL QHO PHUFDWR GHO ODYRUR￿ TXDOVLDVL VLD LO VXR
OLYHOOR SURGXFH XQR VSRVWDPHQWR GHOOD FXUYD GL GRPDQGD GL ODYRUR VX XQD GDWD FXUYD GL
RIIHUWD￿
F￿ 8QD PDQFDQ]D GL LQIRUPD]LRQH DGHJXDWD FKH FRVWULQJD L ODYRUDWRUL D IRUPXODUH GHOOH
DVSHWWDWLYH VXL SUH]]L￿ &Lz LPSOLFKHUHEEH OD VRVWLWX]LRQH QHOOD IXQ]LRQH GL RIIHUWD ￿￿￿ R
￿￿￿ GL 3 FRQ 3
H￿ 1HO FDVR QRQ FL VLD QHVVXQD LQHU]LD QHOO•DJJLXVWDPHQWR GHOOH DVSHWWDWLYH
VXL SUH]]L H O•LQIRUPD]LRQH GLVSRQLELOH DG LPSUHVH H ODYRUDWRUL VLD FRPSOHWD￿ DYUHPPR
3 3
H ￿ 1HO FDVR GL XQD YDULD]LRQH GHO VDODULR UHDOH OD FXUYD GL GRPDQGD VL VSRVWHUHEEH
PD SURYRFKHUHEEH￿ GL FRQVHJXHQ]D￿ XQR VSRVWDPHQWR GHOOD FXUYD GL RIIHUWD￿ ODVFLDQGR
O•HTXLOLEULR GHO PHUFDWR GHO ODYRUR LQYDULDWR￿ $G HVHPSLR￿ XQ DXPHQWR HVRJHQR GL 3 FKH
ULGXFH LO VDODULR UHDOH Z￿ VSRVWD OD FXUYD GL GRPDQGD LQ DOWR YHUVR GHVWUD VXOOD FXUYD GL
RIIHUWD￿ 7XWWDYLD VH O•DXPHQWR GL 3 q VHJXLWR GD XQ LPPHGLDWR DXPHQWR GL 3
H￿ DOORUD L
ODYRUDWRUL LQ SUHVHQ]D GL XQ VDODULR UHDOH Z
H LQIHULRUH￿ YDOXWHUDQQR QHOOD IXQ]LRQH GL XWLOLWj
OD UHOD]LRQH LQWUDWHPSRUDOH FRQ LO WHPSR OLEHUR H GHFLGHUDQQR GL RIIULUH PHQR ODYRUR￿ ,Q
WDO PRGR OD FXUYD GL RIIHUWD VXELUj XQR VSRVWDPHQWR YHUVR O•DOWR D VLQLVWUD ULVWDELOHQGR
O•HTXLOLEULR SUHFHGHQWH￿ GRPDQGD H RIIHUWD GL ODYRUR VL PXRYRQR GL FRQVHJXHQ]D DG XQD
YDUDL]LRQH GHL SUH]]L￿ ODVFLDQGR LQDOWHUDWR LO OLYHOOR GL RFFXSD]LRQH H LO VDODULR UHDOH￿
￿ /•LQSXW ODYRUR GLYLVLELOH R LQGLYLVLELOH"
4XDQGR SDUOLDPR GL RFFXSD]LRQH FL ULIHULDPR DG XQD GRSSLD GLPHQVLRQH￿ RUH ODYRUDWH
SHU ODYRUDWRUH H LO QXPHUR GL LQGLYLGXL FKH VL WURYDQR RFFXSDWL￿ /•DVSHWWR ·FRQWDELOH￿ FKH
YLHQH GHILQLWR QHO VHJXHQWH PRGR￿ 1 HK￿ GRYH H LQGLFD LO QXPHUR GL RFFXSDWL HG K LO
QXPHUR ￿OD PHGLD￿ GL RUH ODYRUDWH SHU RFFXSDWR￿ &RPH SXz HVVHUH LQWHUSUHWDWD TXHVWD
VFRPSRVL]LRQH GHOO•LQSXW ODYRUR QHOOD FXUYD GL RIIHUWD GL ODYRUR" &RPH LO VDODULR FUHVFH￿ JOL
LQGLYLGXL FKH JLD ODYRUDQR DXPHQWDQR OH RUH RIIHUWH￿ PD XQ DXPHQWR GHO VDODULR WHQGHUj
DQFKH DG DXPHQWDUH LO QXPHUR GL RFFXSDWL￿ 6H GDO ODWR GHOO•RIIHUWD GL ODYRUR VL GHWHUPLQD
XQD PDJJLRUH GLVSRQLELOLWj D RIIULUH ODYRUR H GDO ODWR GHOOD GRPDQGD GL ODYRUR XQD PDJJLRUH
GLVSRQLELOLWj DG LPSHJDUH ODYRUR￿ OD YDULD]LRQH GL TXHVWH IRU]H VL ULIOHWWH LQ XQR VSRVWDPHQWR
GHOOH FXUYH GL GRPDQGD H RIIHUWD SURGXFHQGR￿ D SDULWj GL DOWUH FRQGL]LRQL￿ XQ DXPHQWR
GHOO•RFFXSD]LRQH H XQD ULGX]LRQH GHO QXPHUR GL LQGLYLGXL GLVRFFXSDWL GHILQLWL FRPH 8 /￿H￿
GRYH / UDSSUHVHQWD OD IRU]D ODYRUR LQ XQ GDWR LVWDQWH GL WHPSR￿￿￿
1HOO•DQDOLVL GHOO•RIIHUWD GL ODYRUR￿ LO PRGR GL LQWHQGHUH O•LQSXW ODYRUR FRPH RUH ODYRUDWH
R RFFXSD]LRQH ULHPHUJH QHL PRGHOOL GL HTXLOLEULR HFRQRPLFR JHQHUDOH GLQDPLFL LQ PDQLHUD
SL￿ FRPSOHVVD￿ ,Q XQ FRQWHVWR GLQDPLFR￿ O•LQGLYLGXR UDSSUHVHQWDWLYR ROWUH DOOD VRVWLWX]LRQH
GHO ODYRUR LQWUDWHPSRUDOH FRQ LO WHPSR OLEHUR￿ GHYH GHILQLUH DQFKH XQD VRVWLWX]LRQH
LQWHUWHPSRUDOH￿ WUD SL￿ SHULRGL GHOOD UHOD]LRQH LQYHUVD WUD WHPSR GL ODYRUR H WHPSR OLEHUR￿
(• HYLGHQWH FKH ULVXOWD SL￿ SUREOHPDWLFR GHILQLUH XQD IXQ]LRQH GLQDPLFD ￿LQWHUWHPSRUDOH￿
SHU O•RIIHUWD GL ODYRUR DQFKH SHU OD VHPSOLFH GHILQL]LRQH GHOOD IXQ]LRQH GL XWLOLWj GHO
ODYRUDWRUH￿ 0RGHOOL SL￿ YLFLQL DOOH FDUDWWHULVWLFKH UHDOL GHO PHUFDWR GHO ODYRUR ULFKLHGRQR FKH
HQWUDPEH OH GLPHQVLRQL GHOO•LQSXW ODYRUR VLDQR LQFOXVH QHOO•DQDOLVL￿
￿ ’LVRFFXSD]LRQH QHL PRGHOOL GL HTXLOLEULR ,
1HO PRGHOOR FODVVLFR OD GLVRFFXSD]LRQH QRQ q XQ IHQRPHQR LQYRORQWDULR￿ ,O PHUFDWR GHO
ODYRUR￿ FRPH WXWWL L PHUFDWL￿ q FRQVLGHUDWR VHPSUH LQ HTXLOLEULR WUD GRPDQGD H RIIHUWD GL
ODYRUR￿ ,Q TXHVWR VFKHPD WHRULFR QRQ SXz HVVHUFL GLVRFFXSD]LRQH￿ JOL LQGLYLGXL FKH QRQ
KDQQR XQ LPSLHJR DO VDODULR SUHYDOHQWH VXO PHUFDWR KDQQR VFHOWR GL QRQ ODYRUDUH￿ ’XQTXH￿
OH SHUVRQH FKH DO VDODULR GL HTXLOLEULR QRQ SRVVLHGRQR XQ SRVWR GL ODYRUR VRQR SHUVRQH FKH
QRQ VWDQQR FHUFDQGR XQ ODYRUR D TXHVWR OLYHOOR GL VDODULR￿ 2YYLDPHQWH DOFXQH GL TXHVWH
SHUVRQH SRVVRQR GHFLGHUH GL HQWUDUH QHO PHUFDWR GHO ODYRUR￿ DFFHWWDQGR XQ SRVWR GL
ODYRUR￿ TXDORUD LO VDODULR GLYHQJD SL￿ HOHYDWR GL TXHOOR GL HTXLOLEULR￿
1HJOL VFKHPL GL HTXLOLEULR GLQDPLFL SL￿ FRPSOHVVL￿ FDSDFL GL LQFRUSRUDUH HOHPHQWL QRQ
SUHWWDPHQWH QHRFODVVLFL￿ OD GLIILFROWj GL WHQHUH FRQWR GHOOD GLVRFFXSD]LRQH ULPDQH￿ 8Q
PRGR LQWHUHVVDQWH GL WHQHUH FRQWR GHOOD GLVRFFXSD]LRQH q￿ FRPH YHGUHPR QHOOD VH]LRQH ￿￿￿
O•XWLOL]]R GL PHFFDQLVPL GL ULVN VKDULQJ￿
$EELDPR DFFHQQDWR DO IDWWR FKH O•HTXLOLEULR FRQFRUUHQ]LDOH QRQ JHQHUD GLVRFFXSD]LRQH H
FKH RJQL LQGLYLGXR FKH VL ULWURYD LQRFFXSDWR SUHVXPLELOPHQWH DFFHWWD TXHVWR VWDWXV SHU
LPSLHJDUH LO VXR WHPSR LQ DWWLYLWj GLYHUVH GDO ODYRUR￿ ’L FRQVHJXHQ]D LO PRGHOOR
FRQFRUUHQ]LDOH DSSDUH LQDGHJXDWR D VSLHJDUH OD VLWXD]LRQH DWWXDOH LQ FXL YHUVDQR PROWH
HFRQRPLH￿ FDUDWWHUL]]DWD GD XQ•DOWD GLVRFFXSD]LRQH￿ ’D GLYHUVL DQQL￿ WXWWDYLD￿ OD ULFHUFD VXL
FLFOL UHDOL DIIHUPD FKH OR VWUXPHQWR ·HTXLOLEULR FRQFRUUHQ]LDOH￿ SXz ULYHODUVL DGHJXDWR SHU
O•LQGDJLQH GHL IHQRPHQL HPSLULFL GHO PHUFDWR GHO ODYRUR￿ /H SUHIHUHQ]H￿ OD WHFQRORJLD H OH
ULVRUVH VRQR DOOD EDVH GHOO•HTXLOLEULR FRQFRUUHQ]LDOH GHO PHUFDWR GHO ODYRUR H FRPH WDOH
SRVVRQR VSLHJDUH OH IOXWWXD]LRQL HFRQRPLFKH￿ /•DXPHQWR GHOOD SURGXWWLYLWj GHL IDWWRUL
GRYXWD DOO•LQWURGX]LRQH GL LQQRYD]LRQL WHFQRORJLFKH QHO SURFHVVR SURGXWWLYR￿ XQD GLYHUVD
GLVWULEX]LRQH GHOOH ULVRUVH H XQ FDPELDPHQWR GHOOH SUHIHUHQ]H GHL FRQVXPDWRUL￿ODYRUDWRUL
SURGXFRQR VSRVWDPHQWL GHOOD IXQ]LRQH GL SURGX]LRQH H VXOOD IXQ]LRQH GL SURGX]LRQH H￿ GL
FRQVHJXHQ]D￿ GHOOD GRPDQGD H GHOO•RIIHUWD GL ODYRUR￿ JHQHUDQGR IOXWWXD]LRQL GHOOH YDULDELOL
HFRQRPLFKH￿
,O PRGHOOR FODVVLFR q VWDWR ULSURSRVWR QHJOL XOWLPL YHQWL DQQL SHU DQDOL]]DUH DOFXQL IDWWL
VWLOL]]DWL H LQ PRGR SDUWLFRODUH OH IOXWWXD]LRQL GHOOH YDULDELOL GHO PHUFDWR GHO ODYRUR￿
3UHVXSSRVWR HVVHQ]LDOH￿ DIILQFKp LO PRGHOOR VLD XQ YDOLGR VWUXPHQWR RSHUDWLYR SHU LQGDJDUH
VXOOH IOXWWXD]LRQL FLFOLFKH￿ q FKH VLD GHILQLWR LQ PDQLHUD GLQDPLFD H FKH OH IOXWWXD]LRQL
HFRQRPLFKH VLDQR FRQVLGHUDWH FRPH ULVSRVWH RWWLPDOL GL DJHQWL D GLVWXUEL HVRJHQL FKH
LQFLGRQR VXOOD IXQ]LRQH GL SURGX]LRQH H VXOOD IXQ]LRQH GL XWLOLWj GHJOL DJHQWL￿￿￿
3ULPD GL ULIRUPXODUH LO PRGHOOR GL HTXLOLEULR FRQFRUUHQ]LDOH LQ IRUPD GLQDPLFD￿ q
RSSRUWXQR GHILQLUH L IDWWL VWLOL]]DWL FKH WDOH PRGHOOR VL SURSRQH GL ·VSLHJDUH￿￿
￿￿ )DWWL VWLOL]]DWL GHO PHUFDWR GHO ODYRUR H O•XWLOL]]R GHOOD WHRULD FODVVLFD SHU LQWHUSUHWDUOL￿
1HOOD WHRULD GHO FLFOR HFRQRPLFR O•LQSXW ODYRUR ULYHVWH XQ•LPSRUWDQ]D SULPDULD￿ $JOL LQL]L
GHJOL DQQL •￿￿￿ )\QQ .\GODQG￿ (GZDUG 3UHVFRWW ￿￿￿￿￿￿ PD VL YHGD DQFKH 3UHVFRWW ￿￿￿￿￿ HG
DOWUL HFRQRPLVWL KDQQR DYDQ]DWR O•LSRWHVL FKH LO PRGHOOR GL HTXLOLEULR VRSUD HVSRVWR SRVVD
HVVHUH LPSLHJDWR SHU VWXGLDUH OH IOXWWXD]LRQL DJJUHJDWH GHOO•HFRQRPLD￿ ,Q DOWUH SDUROH￿ OH
IRU]H FKH GHWHUPLQDQR O•HTXLOLEULR GHO PHUFDWR GHO ODYRUR ￿ULVRUVH￿ WHFQRORJLD H SUHIHUHQ]H￿
SRVVRQR ULVXOWDUH GHWHUPLQDQWL QHOOD VSLHJD]LRQH GHL FLFOL HFRQRPLFL￿ 6WLPH DSSURVVLPDWLYH
PD SLXWWRVWR FRPXQL￿ DWWULEXLVFRQR L PRYLPHQWL GHO FLFOR HFRQRPLFR SHU GXH WHU]L DO
IDWWRUH ODYRUR H SHU LO ULPDQHQWH XQ￿WHU]R DOOH YDULD]LRQL GL WHFQRORJLD￿ ,Q TXHVWR FRQWHVWR￿
SHU DQDOL]DUH OH IOXWWXD]LRQL HFRQRPLFKH ULVXOWD LQGLVSHQVDELOH FDSLUH OH IOXWWXD]LRQL
DJJUHJDWH GHO PHUFDWR GHO ODYRUR OH FXL GHWHUPLQDQWL SRJJLDQR VXOOD VSHFLILFD]LRQH GHOOD
IXQ]LRQH GL SURGX]LRQH ￿￿￿￿ VXOOD GLVSRQLELOLWj GL ULVRUVH LQL]LDOL H VXL SDUDPHWUL FKH
FDUDWWHUL]]DQR OH SUHIHUHQ]H GHJOL LQGLYLGXL ￿￿￿￿
$OFXQH UHJRODULWj ULVFRQWUDWH QHL PHUFDWL GHO ODYRUR GHOOH GLYHUVH HFRQRPLH VRQR OH
VHJXHQWL￿
￿￿  /H RUH ODYRUDWH WRWDOL PRVWUDQR GHOOH IOXWWXD]LRQL PROWR VLPLOL D TXHOOH UHJLVWUDWH SHU LO
SURGRWWR UHDOH￿
￿￿  &LUFD GXH WHU]L GHOOH IOXWWXD]LRQL GHOO•LQSXW ODYRUR VRQR DWWULEXLELOL DOO•RFFXSD]LRQH HG
XQ WHU]R DOOD YDULD]LRQH GHOOH RUH ODYRUDWH SHU ODYRUDWRUH￿
￿￿  /•DJJUHJDWR GHOOH RUH ODYRUDWH ULVXOWD SUR￿FLFOLFR￿ /D FRUUHOD]LRQH FRQWHPSRUDQHD GL
TXHVWR DJJUHJDWR FRQ LO SURGRWWR q VXSHULRUH D ￿￿￿￿
￿￿  /D SURGXWWLYLWj PHGLD GHO ODYRUR q SURFLFOLFD H DQWLFLSD LO FLFOR￿
￿￿  ,O VDODULR RUDULR PHGLR QHO VHWWRUH SULYDWR q DEEDVWDQ]D FRUUHODWR FRQ LO SURGRWWR￿
4XHVWD FRUUHOD]LRQH FRQWHPSRUDQHD q SLXWWRVWR GHEROH VH LQYHFH GHOO SURGRWWR VL
XWLOL]]D OD SURGXWWLYLWj￿
￿￿  ,O UHGGLWR UHDOH GD ODYRUR q SURFLFOLFR￿ PD OD TXRWD GHO UHGGLWR UHDOH VXO 3LO q DQWLFLFOLFD￿
￿￿  1HO WHPSR￿ L VDODUL RUDUL PRVWUDQR XQD WHQGHQ]D DOO•DXPHQWR PHQWUH OH RUH ODYRUDWH SHU
ODYRUDWRUH VL PDQWHQJRQR FRVWDQWL￿
$OFXQH GL TXHVWH UHJRODULWj VL PDQLIHVWDQR SL￿ LQWHQVDPHQWH SHU O•HFRQRPLD VWDWXQLWHQVH
PHQWUH LQ JHQHUDOH HVVH YDOJRQR DQFKH SHU OH HFRQRPLH HXURSHH￿ ,Q DSSUHVVR￿ ULSRUWLDPR
DOFXQH FDUDWWHULVWLFKH FLFOLFKH GHOO•HFRQRPLD LWDOLDQD￿￿￿
￿￿￿ , )DWWL 6WLOL]]DWL GHOO•(FRQRPLD ,WDOLDQD
7DEHOOD ￿
3URSULHWj &LFOLFKH GHL ’DWL ,WDOLDQL
9DUDELOH <&, 1 P
’HY￿ 6WDQG￿ s ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
s￿s￿<￿ ￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
$5￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
&RUU￿<￿;￿￿ r ￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
&RUU￿1￿[￿￿ r ￿￿￿￿
1HOOD WDEHOOD￿ < q O•RXWSXW￿&qL OFRQVXPR DJJUHJDWR￿ , q O•LQYHVWLPHQWR DJJUHJDWR￿ 1 q
O•RFFXSD]LRQH H P q OD SURGXWWLYLWj GHO ODYRUR QHOO•LQGXVWULD￿ /D 7DEHOOD ￿ PRVWUD DOFXQH
LPSRUWDQWL SURSULHWj GHO FLFOR HFRQRPLFR LWDOLDQR EDVDWH VX GDWL WULPHVWUDOL￿ ’DOOD WDYROD VL
SRVVRQR GHVXPHUH OH VHJXHQWL FDUDWWHULVWLFKH￿
D￿  /•RFFXSD]LRQH PRVWUD XQD YRODWLOLWj YLFLQD D TXHOOD GHO SURGRWWR ￿s1￿s<￿ ￿￿￿￿￿
E￿ /•RFFXSD]LRQH q SURFLFOLFD r<￿1 ￿￿￿￿￿ PD QRQ WDQWR TXDQWR TXHOOD UHJLVWUDWD QHJOL 6WDWL
8QLWL ￿VSHVVR YLFLQR D ￿￿￿￿￿￿
F￿ /D SURGXWWLYLWj GHO ODYRUR QRQ q DOWDPHQWH SURFLFOLFD￿ LO FRPRYLPHQWR GHOOD SURGXWWLYLWj
GHO ODYRUR FRQ LO SURGRWWR q SLXWWRVWR PRGHUDWR￿ r<￿P ￿￿￿￿￿
G￿ /•RFFXSD]LRQH H OD SURGXWWLYLWj PRVWUDQR XQD FRUUHOD]LRQH SRVLWLYD PD SLXWWRVWR
SLFFROD￿ r1￿P ￿￿￿￿￿
H￿ /D SURGXWWLYLWj GHO ODYRUR IOXWWXD TXDVL LO GRSSLR GL TXDQWR IOXWWXD O•RXWSXW￿
￿sP￿s<￿ ￿￿￿￿￿
I￿  3URGRWWR H RFFXSD]LRQH PRVWUDQR XQ HOHYDWR JUDGR GL SHUVLVWHQ]D￿
J￿ ,O FRQVXPR PRVWUD XQD YRODWLOLWj LQIHULRUH D TXHOOD GHOO•RXWSXW￿ ￿s&￿s<￿ ￿￿￿￿￿ PHQWUH
O•LQYHVWLPHQWR IOXWWXD ROWUH GXH YROWH O•RXWSXW￿ ￿s,￿s<￿ ￿￿￿￿￿
/D WHRULD GHO FLFOR UHDOH DVVHULVFH FKH LO PRGHOOR FODVVLFR GHOO•HTXLOLEULR GHO PHUFDWR GHO
ODYRUR SXz ULVXOWDUH XQ XWLOH VWUXPHQWR SHU LQWHUSUHWDUH TXHVWH IOXWWXD]LRQL￿ /R VFRSR q
TXHOOR GL VSHFLILFDUH XQ•HFRQRPLD FRQ FDUDWWHULVWLFKH PLFURHFRQRPLFKH H FRPSRUWDPHQWDOL
EHQ GHILQLWH H VLPLOL D TXHOOH VRSUD HVSRVWH SHU O•HTXLOLEULR VWDWLFR￿ PD FKH VLD LQ JUDGR GL
JHQHUDUH IOXWWXD]LRQL DQDORJKH D TXHOOH ULVFRQWUDWH GDL IDWWL VWLOL]]DWL￿
￿￿ ,/ FLFOR UHDOH
,O FLFOR HFRQRPLFR UHDOH ￿5%&￿￿ VHPEUD ULFRQFLOLDUH DOFXQH GL TXHVWH UHJRODULWj DOOR
VFKHPD GHOO•HTXLOLEULR FRQFRUUHQ]LDOH DQFKH D OLYHOOR TXDQWLWDWLYR ￿L ODYRUL GL 5RPHU ￿￿￿￿￿
)DUPHU ￿￿￿￿ H 6DGOHU ￿￿￿￿￿ FRVWLWXLVFRQR HFFHOOHQWL LQWURGX]LRQL￿￿ 7XWWDYLD￿ RFFRUUH
VRWWROLQHDUH FKH OD ULFHUFD VXO 5%& XWLOL]]D XQ DSSURFFLR PHWRGRORJLFR GLYHUVR
GDOO•DSSURFFLR TXDQWLWDWLYR FRQYHQ]LRQDOH ￿PRGHOOL HFRQRPHWULFL￿ PD q SURWHVD LQYHFH DG
LGHQWLILFDUH LO SURFHVVR FKH JHQHUD L IDWWL VWLOL]]DWL￿ ,Q DOWUH SDUROH￿ L IDWWL RVVHUYDWL FRVu FRPH VRQR￿￿
UDSSUHVHQWDWL GDOOH VHULH VWRULFKH FRVWLWXLVFRQR XQD SRVVLELOH UHDOL]]D]LRQH GHO PRGHOOR
VSHFLILFDWR￿
(• LQROWUH LQWHUHVVDQWH QRWDUH ULJXDUGR O•LQSXW ODYRUR￿ FRPH JOL DQGDPHQWL GL RUH ODYRUDWH
H RFFXSD]LRQH ULVSHFFKLQR GLYHUVH FRQILJXUD]LRQL FLFOLFKH￿ $ TXHVWR VFRSR OD OHWWHUDWXWD VXO
FLFOR HFRQRPLFR GHULYDQWH GDOO•HTXLOLEULR GLQDPLFR￿ KD ULFRQVLGHUDWR OH LQGLFD]LRQL VXO
ODYRUR GLYLVLELOH H LQGLYLVLELOH￿ , PRYLPHQWL GHOO•LQSXW ODYRUR QHOOD IRUPD GL RUH ODYRUDWH SHU
ODYRUDWRUH ￿PDUJLQH LQWHQVLYR￿ H RFFXSD]LRQH ￿PDUJLQH HVWHQVLYR￿ VRQR VWDWL HQWUDPEL
LQFRUSRUDWL QHO PRGHOOR GL FLFOR UHDOH￿ DUULFFKHQGRQH O•DQDOLVL H OD SHUIRUPDQFH HPSLULFD ￿DG
HVHPSLR￿ &KR H &RROH\ ￿￿￿￿￿￿
$QDOL]]DUH OH IOXWWXD]LRQL DJJUHJDWH GHO PHUFDWR GHO ODYRUR QHOOD WHRULD GHO FLFOR
HFRQRPLFR ULVXOWD FUXFLDOH QHOOD WHRULD GHO FLFOR UHDOH FKH LQFRUSRUD LQ XQ XQLFR FRQWHVWR GL
DQDOLVL OD WHRULD GHOOD FUHVFLWD ￿SHU FXL O•DFFXPXOD]LRQH GHOOR VWRFN GL FDSLWDOH H OD WHFQRORJLD
VRQR GHWHUPLQDQWL￿ H OD WHRULD GHOOH IOXWWXD]LRQL GRYH L PRYLPHQWL GHO IDWWRUH ODYRUR
FRVWLWXLVFRQR L GXH WHU]L GHOOH IOXWWXD]LRQL WRWDOL￿
,O SXQWR GL SDUWHQ]D GHOO•DSSURFFLR GHO FLFOR UHDOH q FKH OD PDJJLRUDQ]D GHOOH IOXWWXD]LRQL
HFRQRPLFKH VRQR GHWHUPLQDWH GD VKRFN WHFQRORJLFL￿ (VHPSL VSHVVR FLWDWL VRQR JOL
LQYHVWLPHQWL LQ LQQRYD]LRQL H LQYHQ]LRQL WHFQRORJLFKH QHO VHWWRUH GHOO•LQIRUPDWLFD ￿VRIWZDUH￿
VLVWHPL GDWD￿EDVH￿ FRPSXWHU￿ H LQ TXHOOR GHOOH ELRWHFQRORJLH H QHL VXSHUFRQGXWWRUL VRVWHQXWL
GXUDQWH JOL DQQL •￿￿ H •￿￿ FKH KDQQR JHQHUDWR OR VYLOXSSR QRQ VROWDQWR GHL UHODWLYL VHWWRUL￿
PD KDQQR SURGRWWR ULSHUFXVVLRQL SURGXWWLYH VX WXWWD OD VWUXWWXUD HFRQRPLFD SURYRFDQGR
VSRVWDPHQWL GHOOD IXQ]LRQH GL SURGX]LRQH GHOO•LQWHUD HFRQRPLD￿ ,Q PRGR DQDORJR￿ OH SL￿
UHFHQWL LQQRYD]LRQL WHFQRORJLFKH UHODWLYH DOOH UHWL LQIRUPDWLFKH￿ DOOR VYLOXSSR GHL
PLFURSURFHVVRUL￿ GHOOD URERWLFD H GHOO•RUJDQL]]D]LRQH H LPPDJD]]LQDPHQWR GL GDWL VX
VXSSRUWR RWWLFR￿ WHQGRQR DG LQFLGHUH VXOOD IXQ]LRQH GL SURGX]LRQH GHOO•LQWHUD HFRQRPLD
PDQ PDQR FKH O•XWLOL]]R GL TXHVWH QXRYH WHFQLFKH GLYLHQH SHUYDVLYR QHOOD VWUXWWXUD
SURGXWWLYD￿ , FLFOL VRQR TXLQGL JHQHUDWL GDOOD ULVSRVWD RWWLPDOH GHJOL DJHQWL HFRQRPLFL
￿LPSUHVH H FRQVXPDWRUL￿ DL YDUL VKRFN FKH ·FROSLVFRQR￿ OD IXQ]LRQH GL SURGX]LRQH R OH
SUHIHUHQ]H GHL FRQVXPDWRUL￿
4XHVWH LQQRYD]LRQL WHFQRORJLFKH VL ULIOHWWRQR VXOOD IXQ]LRQH GL SURGX]LRQH SUHVHQWDWD
QHOOD )LJXUD ￿￿ VSRVWDQGROD YHUVR O•DOWR￿ &RPH YHGUHPR￿ O•HIIHWWR GL TXHVWR VSRVWDPHQWR q
XQ DXPHQWR GL SURGXWWLYLWj FKH D VXD YROWD JHQHUD XQR VSRVWDPHQWR GHOOD GRPDQGD GL
ODYRUR LQ DOWR YHUVR GHVWUD QHOOD )LJXUD ￿ SURGXFHQGR XQ QXRYR HTXLOLEULR FRQ XQ VDODULR
UHDOH H XQ OLYHOOR GL RFFXSD]LRQH SL￿ HOHYDWR￿ 4XHVWH PRGLILFKH GDQQR YLWD D GHOOH UHD]LRQL
GDO SXQWR GL YLVWD GHO FRQVXPDWRUH LQ WHUPLQL GL FRQVXPR H ULVSDUPLR￿ 6LQR DG RUD￿ LO
FRQWHVWR GHOO•DQDOLVL￿ OD GHILQL]LRQH GHOO•HTXLOLEULR GHO PHUFDWR GHO ODYRUR￿ q GHILQLWR FRPH
XQD HFRQRPLD VWDWLFD￿ ,Q SUHVHQ]D GL XQD HFRQRPLD GLQDPLFD￿ OH YDULH UHD]LRQL SURGRWWH
GDOOR VKRFN WHFQRORJLFR VL ULSHUFXRWRQR VXOO•DFFXPXOD]LRQH GHOOR VWRFN GL FDSLWDOH IXWXUD￿
GDQGR YLWD DG HIIHWWL GLQDPLFL SHU WXWWH OH YDULDELOL FRLQYROWH￿ TXHVWH UHD]LRQL GHJOL DJHQWL
HFRQRPLFL UDSSUHVHQWDQR LO IHQRPHQR GHOOH IOXWWXD]LRQL FLFOLFKH￿ /D VWUXWWXUD FKH
DQDOL]]HUHPR q TXLQGL SL￿ FRPSOHVVD H FRPSUHQGH GXH WLSL GL YDULDELOL￿ 9DULDELOL
SUHGHWHUPLQDWH￿ FRPH OR VWRFN GL FDSLWDOH H YDULDELOL GLUHWWDPHQWH GHILQLWH GDOOD VFHOWD GHJOL DJHQWL
FRLQYROWL GDO PRGHOOR￿ FRPH LO FRQVXPR R O•RIIHUWD GL ODYRUR￿ VFHOWD FRQGL]LRQDOH VXOOH DWWHVH
FKH JOL VWHVVL DJHQWL IRUPXODQR VXL YDORUL IXWXUL GHL SUH]]L￿￿￿
￿￿￿ /•HFRQRPLD GLQDPLFD
/•HFRQRPLD GLQDPLFD FKH FDUDWWHUL]]D OD OHWWHUDWXUD FODVVLFD GHOO•HTXLOLEULR q TXHOOD GHO
PRGHOOR GL FUHVFLWD HFRQRPLFD QHRFODVVLFR GL 6RORZ￿ 4XHVWR PRGHOOR UDSSUHVHQWD OD YLD SL￿
VHPSOLFH SHU PRVWUDUFL LQ FKH PRGR ULVSDUPL￿ SRSROD]LRQH￿ SURJUHVVR WHFQLFR H OH
FRQGL]LRQL GHO VLVWHPD SURGXWWLYR LQFLGRQR VXOOD FUHVFLWD GHOOD SURGX]LRQH QHO FRUVR GHO
WHPSR￿
3HU FRPSUHQGHUH O•LPSRVWD]LRQH FODVVLFD GHL FLFOL LQ XQ FRQWHVWR GL HTXLOLEULR￿ RFFRUUH
ULWRUQDUH DG XQ VLVWHPD HFRQRPLFR IRUWHPHQWH VHPSOLILFDWR￿ XWLOL]]DQGR LO FRQFHWWR GL
DJHQWH UDSSUHVHQWDWLYR￿ 4XHVWR DJHQWH SXz HVVHUH SHQVDWR FRPH XQD IDPLJOLD WLSR FKH
DVVXPH QHL GLYHUVL FRQWHVWL￿ SL￿ UXROL￿ LQ SDUWLFRODUH q ODYRUDWRUH￿FRQVXPDWRUH H
LPSUHQGLWRUH￿SURSUHWDULR GHOO•LPSUHVD FKH￿ GDWH DOFXQH ULVRVH LQL]LDOL￿ FRQVXPD￿ ULVSDUPLD￿
LQYHVWH H DFFXPXOD FDSLWDOH SHU GDU YLWD DO PHGHVLPR SURFHVVR QHL SHULRGL IXWXUL￿ &RPH
LPSUHQGLWRUH￿ &UXVRH PDVVLPL]]D L VXRL SURILWWL GDWR LO YLQFROR UDSSUHVHQWDWR GDOOD
WHFQRORJLD￿ FLRq GDOOD IXQ]LRQH GL SURGX]LRQH ￿￿￿ PHQWUH FRPH ODYRUDWRUH￿FRQVXPDWRUH￿
&URVXH PDVVLPL]]D OD IXQ]LRQH GL XWLOLWj ￿￿￿￿ 2UD SRVVLDPR FRQVLGHUDUH QHOOD IXQ]LRQH GL
XWLOLWj GLUHWWDPHQWH LO FRQVXPR &￿ LQYHFH GHO UHGGLWR <￿ VHQ]D FKH O•DQDOLVL PXWL￿ 4XDQGR
SDVVLDPR GD XQD VLWXD]LRQH GL HTXLOLEULR SDU]LDOH ￿LO VROR PHUFDWR GHO ODYRUR￿ DG XQD GL
HTXLOLEULR JHQHUDOH￿ FRQVLGHUDQGR WXWWL L PHUFDWL￿ H GD XQ FRQWHVWR GL DQDOLVL VWDWLFR DG XQR
GLQDPLFR￿ XQD SULPD LPSOLFD]LRQH LQWXLWLYD q FKH WXWWR LO UHGGLWR QRQ YHUUj FRQVXPDWR PD
XQD VXD FRPSRQHQWH YHUUj ULVSDUPLDWD SURSULR SHU SURGXUUH UHGGLWR IXWXUR￿ 4XHVWR FL
SRUWD DG LQWURGXUUH QHOOD IXQ]LRQH GL XWLOLWj GL 5RELQVRQ￿FRQVXPDWRUH￿ OD SDUWH FKH HVVR
GHVWLQD DO FRQVXPR￿
/D IXQ]LRQH GL SURGX]LRQH ￿￿￿￿ LQWHVD FRPH XQD IXQ]LRQH DJJUHJDWD ￿GL WXWWD O•HFRQRPLD￿
FRQ UHQGLPHQWL FRVWDQWL GL VFDOD q GL IDWWR OD IXQ]LRQH XWLOL]]DWD QHO PRGHOOR GL FUHVFLWD GL
6RORZ￿
0 / ; 0 / ); , ( > ¶ ¶ > ¶ ¶ = K Y N Y K N f Y ￿￿￿￿
/•DJJUHJDWR GHOOR VWRFN GL FDSLWDOH￿ SHU XQD HFRQRPLD FKH FUHVFH QRQ q SL￿ GDWR￿ 3HU
TXHVWD UDJLRQH DEELDPR ULSRUWDWR DQFKH OD GHULYDWD GHOO•RXWSXW ULVSHWWR DOOR VWRFN GL FDSLWDOH
￿OD SURGXWWLYLWj PDUJLQDOH GHO FDSLWDOH￿￿ 5HQGLPHQWL FRVWDQWL VLJQLFDQR FKH VH
PROWLSOLFKLDPR . H / SHU XQ YDORUH SRVLWLYR [￿ DQFKH O•DPPRQWDUH GHO SURGRWWR RWWHQXWR
ULVXOWD PROWLSOLFDWR SHU [￿ ) , ( xK xN f xY = ￿ 3RVVLDPR LQROWUH HVSULPHUH TXHVWD IXQ]LRQH
FRPH SURGRWWR SHU ODYRUDWRUH￿ ,QIDWWL OD IXQ]LRQH GL SURGX]LRQH FRQ UHQGLPHQWL FRVWDQWL GL
VFDOD FL SHUPHWWH GL RWWHQHUH XQD YHUVLRQH VHPSOLILFDWD GHOOD ￿￿￿￿ GRYH LO SURGRWWR SHU
ODYRUDWRUH q IXQ]LRQH GHO VROR FDSLWDOH SHU ODYRUDWRUH￿ SRQHQGR VHPSOLFHPHQWH [ ￿￿/￿
) ( ) , ( k f y xK xN f xY = Þ = ￿￿￿￿
GRYH \ <￿/￿ N .￿/￿ &RQVLGHULDPR RUD LO FRQVXPR￿ SHU LO PRPHQWR SRVVLDPR SHQVDUH
FKH VHJXD VHPSOLFHPHQWH LO UHGGLWR￿￿￿
Y s C ) 1 ( - = ￿￿￿￿
GRYH V UDSSUHVHQWD OD SURSHQVLRQH PDUJLQDOH D ULVSDUPLDUH￿ /D ￿￿￿￿ VWDELOLVFH LO YLQFROR
GL ULVRUVH GLVSRQLELOH￿
& ￿ , £ < ￿￿￿￿
$VVXPLDPR FKH VLD YDOLGD O•HTXD]LRQH FKH XJXDJOLD ULVSDUPL FRQ JOL LQYHVWLPHQWL￿ , 6￿
4XHVWD XJXDJOLDQ]D q LPSRUWDQWH SHUFKp GHILQLVFH XQD HFRQRPLD VHPSUH LQ HTXLOLEULR H LPSOLFD
FKH LO FRPSRUWDPHQWR GL TXHVWD HFRQRPLD DJJUHJDWD SXz HVVHUH HTXLYDOHQWH D TXHOOR GL XQD
HFRQRPLD FDUDWWHUL]]DWD GD XQ DJHQWH UDSSUHVHQWDWLYR FKH GHILQLVFH TXDQWR FRQVXPDUH H
TXDQWR ODYRUDUH ULVROYHQGR XQ SUREOHPD GL RWWLPR GLQDPLFR￿ ’DWR FKH q OR VWHVVR DJHQWH
DG RSHUDUH FRQ GHFLVLRQL GL FRQVXPR H LQYHVWLPHQWR￿ O•HTXLOLEULR GL ULVSDUPLR H
LQYHVWLPHQWR ULVXOWD DVVLFXUDWR H[￿DQWH￿ ,QILQH￿ DVVXPLDPR FKH OR VWRFN GL FDSLWDOH .￿V L
GHSUH]]D ￿VL XVXUD￿ DG XQ WDVVR SDUL D d FRQ JOL LQYHVWLPHQWL GHILQLWL FRPH IOXVVL FKH
DFFUHVFRQR OR VWRFN GL FDSLWDOH￿ /•HTXD]LRQH GL PRWR GHOOR VWRFN GL FDSLWDOH SXz HVVHUH
VFULWWD QHO PRGR VHJXHQWH￿
N N VI . V\ . VFULWWD HVVHUH SXz FKH . , . . W W W W W d d d - = - = D - + = - ￿ ￿ ￿ ￿￿￿￿
/D ￿￿￿￿ H O•HJXDJOLDQ]D WUD ULVSDUPLR H LQYHVWLPHQWR DJJUHJDWR SHUPHWWRQR GL VFULYHUH OD
￿￿￿￿￿ 4XHVWD HTXD]LRQH GLQDPLFD VWDELOLVFH FKH OD YDUL]LRQH GHOOR VWRFN GL FDSLWDOH q XJXDOH
DJOL LQYHVWLPHQWL PHQR JOL DPPRUWDPHQWL GHO FDSLWDOH HVLVWHQWH￿ ’DOOD ￿￿￿￿ ULVXOWD FKLDUR FKH
YL q XQ VROR OLYHOOR GHOOR VWRFN GL FDSLWDOH LQ FXL JOL LQYHVWLPHQWL ULVXOWDQR XJXDOL DJOL
DPPRUWDPHQWL￿ 8QD YROWD UDJJLXQWR TXHVWR OLYHOOR￿ FKLDPDWR GL VWDWR VWD]LRQDULR￿ O•HFRQRPLD
QRQ FUHVFHUj SL￿￿ /H GHWHUPLQDQWL FKH DJLVFRQR VX TXHVWR OLYHOOR ￿LQYHVWLPHQWL H
DPPRUWDPHQWL￿ LQIDWWL VL ELODQFLDQR H TXLQGL DN ￿￿ 6H VL DVVXPH FKH OD IRU]D ODYRUR FUHVFD
DG XQ WDVVR T ￿ SHU XQLWj GL WHPSR H FKH LO SURFHVVR WHFQRORJLFR FUHVFD DG XQ WDVVR [ ￿
SHU XQLWj GL WHPSR￿ LO ODYRUR HIIHWWLYR FUHVFHUj DG XQ WDVVR ￿T￿[￿￿ ,Q TXHVWH FLUFRVWDQ]H￿ OXQJR
LO VHQWLHUR GL FUHVFLWD GL VWDWR XQLIRUPH LO FDSLWDOH H LO ODYRUR FUHVFRQR DG XQ WDVVR ￿T￿[￿ H￿
LQHYLWDELOPHQWH DQFKH LO SURGRWWR FUHVFHUj DOOR VWHVVR WDVVR￿
/D )LJXUD ￿ PRVWUD FRPH LO WDVVR GL ULVSDUPLR V GHWHUPLQD OD ULSDUWL]LRQH GHO UHGGLWR WUD
FRQVXPL H LQYHVWLPHQWL SHU RJQL GDWD TXDQWLWj GL FDSLWDOH￿ *OL DPPRUWDPHQWL VRQR RJQL
SHULRGR XQD IUD]LRQH FRVWDQWH GHOOR VWRFN GL FDSLWDOH UDSSUHVHQWDWD GD XQD OLQHD UHWWD FKH
HVFH GDOO•RULJLQH￿ ’DWR LO VDJJLR GL ULVSDUPLR V￿ H LSRWL]]DWR FKH L ULVSDUPL VLDQR XJXDOL DJOL
LQYHVWLPHQWL￿ OD TXDQWLWj GL FDSLWDOH GL VWDWR VWD]LRQDULR N￿￿ q TXHOOD LQ FRUULVSRQGHQ]D GHO
TXDOH JOL LQYHVWLPHQWL XJXDJOLDQR LO OLYHOOR GHJOL DPPRUWDPHQWL FRQ OH GXH FXUYH
FRUULVSRQGHQWL FKH VL LQWHUVHFDQR￿ /D ILJXUD PRVWUD FRPH LQ SUHVHQ]D GL XQR VWRFN GL
FDSLWDOH LQIHULRUH D N￿￿ JOL LQYHVWLPHQWL VRQR PDJJLRUL GHO OLYHOOR GHJOL DPPRUWDPHQWL￿ LQ
TXHVWR FDVR OR VWRFN GL FDSLWDOH FRQWLQXHUj D FUHVFHUH QHO WHPSR￿
2YYLDPHQWH￿ YDULD]LRQL GHL SDUDPHWUL GL FUHVFLWD R GHOOD SURSHQVLRQH DO FRQVXPR ￿R DO
ULVSDUPLR￿ IDUDQQR GHYLDUH O•HFRQRPLD GDOOR VWDWR XQLIRUPH￿ YDULDQGR L IDWWRUL SURGXWWLYL
FKH VL DJJLXVWHUDQQR YHUVR XQ QXRYR VWDWR XQLIRUPH￿ FRQ O•HFRQRPLD FKH FRPXQTXH
ULPDQH LQ HTXLOLEULR ￿6 ,￿ OXQJR LO VHQWLHUR GL DJJLXVWDPHQWR￿￿￿
￿￿￿ ,O PHUFDWR GHO ODYRUR WUD FUHVFLWD H IOXWWXD]LRQL
, WHRULFL GHO FLFOR UHDOH￿ XVDQR LO PRGHOOR VL 6RORZ SHU LQWHUSUHWDUH L FLFOL HFRQRPLFL￿
,QQRYD]LRQL WHFQRORJLFKH SURGXFRQR OH UHD]LRQL GHJOL DJHQWL FKH GHWHUPLQDQR L FLFOL￿ ,Q
TXHVWR FRQWHVWR OD PRQHWD QRQ q QHFHVVDULD Qp￿ ULVXOWDQR LPSRUWDQWL SHU RWWHQHUH GHOOH
IOXWWXD]LRQL HYHQWXDOL HUURUL QRQ VLVWHPDWLFL H TXLQGL LPSUHYHGLELOL QHOOD GHILQL]LRQH GHOOH
VFHOWH GL FRQVXPR H LQYHVWLPHQWR ￿FRPH QHO PRGHOOR GL FLFOR GL HTXLOLEULR GL /XFDV ￿￿￿￿￿￿
0D FRPH q SRVVLELOH GHULYDUH XQD WHRULD GHOOH IOXWWXD]LRQL GD XQ PRGHOOR GL FUHVFLWD" (
FRPH q SRVVLELOH DQDOL]]DUH OH IOXWWXD]LRQL DJJUHJDWH FRQ XQ PRGHOOR GL HTXLOLEULR
￿ZDOUDVLDQR￿" 6HQ]D￿ FLRq IDU ULFRUVR DOO•LSLHJR GHOOH LQQXPHUHYROL LPSHUIH]LRQL HG
HVWHUQDOLWj FKH FDUDWWHUL]]DQR L PHUFDWL HG LQ SDUWLFRODUH LO PHUFDWR GHO ODYRUR"
’L IDWWR SHU GLYHUVL GHFHQQL FUHVFLWD H FLFOR KDQQR UDSSUHVHQWDWR GXH GLVWLQWL ILORQL GL
ULFHUFD￿ /•DQDOLVL GL EUHYH SHULRGR UHODWLYD DOOH IOXWWXD]LRQL HUD GLVJLXQWD GDOO•DQDOLVL GL
FUHVFLWD UHOHJDWD DO OXQJR SHULRGR￿ ,O VHPSOLFH UHQGLFRQWR GHL IDWWL VWLOL]]DWL VRSUD ULSRUWDWL ID
HPHUJHUH XQD LQWHJUD]LRQH GL FUHVFLWD H IOXWWXD]LRQL￿ LQ XQD PDQLHUD￿ WUD O•DOWUR￿ FKH QRQ SXz
HVVHUH SUHVHQWH QHL PRGHOOL GHWHUPLQLVWLFL GL FUHVFLWD￿
/D PRGHUQD WHRULD PDFURHFRQRPLFD SUHVXSSRQH LQYHFH FKH FUHVFLWD H IOXWWXD]LRQL QRQ
VLDQR IHQRPHQL GLVWLQWL HG XWLOL]]D VHPSOLFL HFRQRPLH DUWLILFLDOL SHU YDOXWDUH OH FDUDWWHULVWLFKH
SL￿ ULOHYDQWL GHO FLFOR￿ FLRq GHOOH GHYLD]LRQL GHOOH YDULDELOL PDFURHFRQRPLFKH GDO ORUR WUHQG
GL FUHVFLWD￿ /H IOXWWXD]LRQL FKH TXHVWH HFRQRPLH VRQR LQ JUDGR GL ULSURGXUUH QRQ VRQR
FRQVLGHUDWH LUUD]LRQDOL QH WDQWRPHQR IHQRPHQL GHOHWHUL GD FRQWUDVWDUH FRQ OD SROLWLFD
HFRQRPLFD￿ PD LO ULVXOWDWR GHO FRPSRUWDPHQWR ￿HTXLOLEUL￿ GL DJHQWL UD]LRQDOL LQWHQWL D
PDVVLPL]]DUH SURILWWL H IXQ]LRQL GL XWLOLWj￿ ,Q TXHVWR FRQWHVWR￿ HVVHQGR L FLFOL XQ ULIOHVVR
DJJUHJDWR GL LQGLYLGXL FKH XWLOL]]DQR OH LQIRUPD]LRQL GLVSRQLELOL SHU RWWLPL]]DUH OH ORUR
VFHOWH￿ QRQ VRQR PLJOLRUDELOL QHO VHQVR GL 3DUHWR￿ ,Q WHUPLQL FRPXQHPHQWH XVDWL LQ
PLFURHFRQRPLD￿ OH IOXWWXD]LRQL VRQR IHQRPHQL HIILFLHQWL￿
1HO PRGHOOR GL 6RORZ￿ O•RFFXSD]LRQH H LO ULVSDUPLR QRQ YDULDQR QHO WHPSR XQD YROWD
FKH O•HFRQRPLD KD UDJJLXQWR OR VWDWR XQLIRUPH GL OXQJR SHULRGR￿ ’XH FRQGL]LRQL GL TXHVWR
PRGHOOR YDQQR PRGLILFDWH DIILQFKq HVVR SRVVD LQWHJUDUH IOXWWXD]LRQL DJJUHJDWH￿ 4XHVWH
FRQGL]LRQL ULJXDUGDQR O•LQWURGX]LRQH GL XQ GLVWXUER HVRJHQR DOO•HFRQRPLD H OD SRVVLELOLWj GDWD D
&UXVRH GL GHWHUPLQDUH ROWUH DO FRQVXPR DQFKH LO ODYRUR￿ D IURQWH GHOO•LQFHUWH]]D UHODWLYD
VXOOD IXWXUD SURGX]LRQH￿ 4XHVW•XOWLPD PRGLILFD LPSOLFD FKH DO SRVWR GHOO•HTXD]LRQH GHO
FRQVXPR ￿￿￿￿￿ VLD GHILQLWR LO SUREOHPD GL VFHOWD RWWLPDOH GHOO•DJHQWH UDSSUHVHQWDWLYR FKH
GRYUj VFHJOLHUH TXDQWR FRQVXPDUH￿ULVSDUPLDUH H TXDQWR ODYRUR RIIULUH￿ PDVVLPL]]DQGR OD
VHJXHQWH IXQ]LRQH GL XWLOLWj￿
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,O FRQVXPDWRUH VL FRPSRUWD FRPH VH YLYHVVH SHU VHPSUH￿ WHQHQGR FRQWR GHL OLYHOOL
FRUUHQWL H IXWXUL GL FRQVXPR H RIIHUWD GL ODYRUR ￿H WHPSR OLEHUR￿￿ /D ￿￿￿￿ q XQD WLSLFD
IXQ]LRQH DGRWWDWD QHL PRGHOOL GL HTXLOLEULR GLQDPLFL H UDSSUHVHQWD XQD IXQ]LRQH GL XWLOLWj
VHSDUDELOH QHO WHPSR￿ GRYH LO FRQVXPDWRUH VFRQWD LO IXWXUR ￿b ￿￿￿￿￿U￿ q LO IDWWRUH GL VFRQWR
WHPSRUDOH PHQWUH U q LO WDVVR GL LQWHUHVVH￿ XQD OLUD ULFHYXWD RJJL QRQ q HTXLYDOHQWH DG XQD
OLUD ULFHYXWD LO SURVVLPR DQQR FRVu FRPH LO SUH]]R GL XQ•RUD GL ODYRUR QHO SHULRGR ￿￿ :￿ RO D￿￿
VRGGLVID]LRQH GL XQ GHWHUPLQDWR OLYHOOR GL FRQVXPR QHO SHULRGR ￿￿ &￿ VDUj XJXDOH QHO
SHULRGR W￿￿ DO SUH]]R :￿￿￿￿￿U￿ H DO FRQVXPR &￿￿￿￿￿U￿«￿￿
/D IRUPD GHOOD IXQ]LRQH GL XWLOLWj
2YYLDPHQWH￿ OD IXQ]LRQH LVWDQWDQHD ￿￿￿￿ 8￿&￿O￿￿ q XQD IXQ]LRQH JHQHUDOH￿ 3HU
WURYDUH XQD VROX]LRQH DO SUREOHPD GHO FRQVXPDWRUH UDSSUHVHQWDWLYR￿ q QHFHVVDULR
XWLOL]]DUH DOFXQH UHVWUL]LRQL VX TXHVWD IXQ]LRQH LQ PRGR WDOH FKH DVVXPL XQD IRUPD
SDUWLFRODUH￿ /D OHWWHUDWXUD LQ SURSRVLWR￿ VHJXHQGR .LQJ￿ 3ORVVHU H 5HEHOR ￿￿￿￿￿￿￿
XWLOL]]D OH VHJXHQWL GXH YHUVLRQL GL XWLOLWj LVWDQWDQHD ￿FKH DVVLFXUDQR OD FRHUHQ]D FRQ
XQR VWDWR VWD]LRQDULR GL FUHVFLWD ELODQFLDWD￿￿
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C l C U ￿￿￿￿￿￿
GRYH g ￿g!￿￿ q O•LQYHUVR GHOO•HODVWLFLWj GHOO•RIIHUWD GL ODYRUR￿ 8Q XOWHULRUH IRUPD
XWLOL]]DWD QHL PRGHOOL GL FLFOR UHDOH q TXHOOD FKH FRQVLGHUD HQWUDPEL JOL DVSHWWL GL
PDUJLQH LQWHQVLYR HG HVWHQVLYR GHOO•LQSXW ODYRUR GL FXL VL q SDUODWR QHOOH 6H]LRQL ￿ DQG
￿￿ 4XHVWD IXQ]LRQH GL XWLOLWj SURSRVWD GD &KR H 5RJHUVRQ ￿￿￿￿￿￿ H GD &KR H &RROH\
￿￿￿￿￿￿￿ SHUPHWWH GL WUDWWDUH LQ PDQLHUD VHPSOLILFDWD XQD FHUWD HWHURJHQHLWj GHO IDWWRUH
ODYRUR H LQVHULVFH GLUHWWDPHQWH QHOOD IXQ]LRQH XQ SDUDPHWUR GL FRVWR LQ IXQ]LRQH

























C l C U ￿￿￿￿￿￿
GRYH 1 HK￿ FRQ H FKH LQGLFD OD IUD]LRQH GHO SHULRGR FRQVLGHUDWR ￿XQ JLRUQR￿ XQ
PHVH HFF￿￿ LQ FXL O•DJHQWH ODYRUD HG K LO QXPHUR ￿OD PHGLD￿ GL RUH ODYRUDWH SHU RFFXSDWR￿
,QROWUH J H G VRQR GXH SDUDPHWUL HVRJHQL￿ /•XOWLPR WHUPLQH UDSSUHVHQWD LO FRVWR ILVVR
DVVRFLDWR FRQ O•RIIHUWD GL ODYRUR FKH ULVXOWD FRPH XQD IXQ]LRQH FUHVFHQWH GHO WDVVR GL
GLVRFFXSD]LRQH￿ /•LQWHUSUHWD]LRQH GL TXHVWR FRVWR SXR HVVHUH SRVWD LQ UHOD]LRQH DG
HOHPHQWL GL KRPH SURGXFWLRQ ￿VHUYL]L VYROWL QHOOD FDVD H QHOOD JHVWLRQH GHOOD YLWD IDPLOLDUH￿
FRVL FRPH DG DOWUL DVSHWWL GHO PRGHOOR FRQVLGHUDWR￿ LQ &KLDULQL H 3LVHOOL ￿￿￿￿￿￿￿L Q
PRGHOOR FRQ VLQGDFDWR VXO PHUFDWR GHO ODYRUR￿ WDOH WHUPLQH q DVVRFLDWR DL FRVWL GL
LVFUL]LRQH￿ PHQWUH LQ %XVDWR H &KLDULQL ￿￿￿￿￿￿￿ LQ XQ PRGHOOR FRQ XQ PHUFDWR GHO
ODYRUR VRPPHUVR￿ q DVVRFLDWR DO FRVWR UHODWLYR DOOD SHUGLWD GHOOH JDUDQ]LH GL SURWH]LRQH
ODYRUDWLYD H GHL FRQWULEXWL VRFLDOL￿￿￿
&RQVXPR H WHPSR OLEHUR FRUUHQWH H IXWXUR VRQR PDVVLPL]]DWL FRQVLGHUDQGR LO YLQFROR
IRUQLWR GD XQD IXQ]LRQH GL SURGX]LRQH FRQ UHQGLPHQWL FRVWDQWL GHO WLSR GL TXHOOD GHILQLWD
GDOOD ￿￿￿￿￿ DG HVHPSLR￿ XQD IXQ]LRQH &REE￿’RXJODV￿ FKH GLYLHQH GLQDPLFD DQFK•HVVD SHU YLD
GHOO•HTXD]LRQH GL DFFXPXOD]LRQH GHO FDSLWDOH ￿￿￿￿￿ /•RIIHUWD GL ODYRUR q LQROWUH OLPLWDWD GDO
YLQFROR VXOOH RUH WRWDOL GLVSRQLELOL QHOOD JLRUQDWD￿ ’L IDWWR￿ OD ￿￿￿￿ QRQ q DOWUR FKH XQD YHUVLRQH
LQWHUWHPSRUDOH GHOOD ￿￿￿ XWLOL]]DWD SHU GHWHUPLQDUH O•RIIHUWD GL ODYRUR￿ 7XWWDYLD VL SRQH XQD GLUH]LRQH
FDVXDOH LPSRUWDQWH￿ LQ TXHVWL PRGHOOL GLQDPLFL OH IDVL GL HVSDQVLRQH H UHFHVVLRQH QRQ
JHQHUDQR HIIHWWL FRPSRUWDPHQWDOL GHO WLSR GL TXHOOL QRUPDOPHQWH FRQVLGHUDWL QHOOD
OHWWHUDWXUD GHO PHUFDWR GHO ODYRUR￿ 4XL QRQ WURYDQR VSD]LR HIIHWWL GHO WLSR GLVFRXUDJHG ZRUNHU
R DGGHG ZRUNHU￿ , PHFFDQLVPL FKH SURGXFRQR OD UHOD]LRQH WUD IRU]D ODYRUR H FLFOR VRQR
LQYHUWLWL￿ q OD VFHOWD RWWLPDOH GHOOD IRU]D ODYRUR￿ VROOHFLWDWD GD SHUWXUED]LRQL HVRJHQH￿ FKH
JHQHUD OH IDVH GL UHFHVVLRQH HG HVSDQVLRQH GHOO•HFRQRPLD￿
/D VHFRQGD PRGLILFD GHO PRGHOOR GL 6RORZ ULJXDUGD O•LQWURGX]LRQH GL XQR VKRFN
VWRFDVWLFR HG HVRJHQR UHODWLYR DOOH LQQRYD]LRQL WHFQRORJLFKH FKH JHQHUD OH UHD]LRQL GHL
PHUFDWL￿ 1HOOD OHWWHUDWXUD VXO FLFOR UHDOH￿ OD IXQ]LRQH GL SURGX]LRQH ￿￿￿￿ SUHQGH IRUPD GL
XQD IXQ]LRQH &REE￿’RXJODV￿ 4XHVWD IXQ]LRQH JDUDQWLVFH UHQGLPHQWL GL VFDOD FRVWDQWL HG q
UDSSUHVHQWDWD QHO VHJXHQWH PRGR￿
a a - =
1 K ZN Y ￿ GRYH a q OD TXRWD GL SURGRWWR QD]LRQDOH
FKH YD DO IDWWRUH ODYRUR H = UDSSUHVHQWD OR VKRFN GL SURGXWWLYLWj WRWDOH￿ &RQ TXHVWD
IXQ]LRQH GL SURGX]LRQH H FRQ OD GLVSRQLELOLWj GHOOH VHULH GHOOH YDULDELOL FRLQYROWH￿ VL SXz
RWWHQHUH XQD VWLPD GHOOD PLVXUD HPSLULFD GHO SDUDPHWUR WHFQRORJLFR QHO VHJXHQWH PRGR￿
) log( ) 1 ( ) log( ) log( ) log( K N Y Z a a - - - = ￿￿￿￿
TXHVWD PLVXUD￿ FRQRVFLXWD FRPH UHVLGXR GL 6RORZ￿ KD FRPH WXWWH OH YDULDELOL￿ XQD FRPSRQHQWH
GL WUHQG H XQD FRPSRQHQWH GL FLFOR￿ 5LPXRYHQGR LO WUHQG GD TXHVWD VHULH￿ VL SXz RWWHQHUH
XQD PLVXUD LQ WHUPLQL GL GHYLD]LRQL GDO WUHQG FKH KD OH VHJXHQWL FDUDWWHULVWLFKH￿
. 0 , 1 > + = - r e r t t t z z ￿￿￿￿
] ULIOHWWH OH IOXWWXD]LRQL GHO 3LO FKH QRQ VRQR GRYXWH D YDULD]LRQL GHOOH TXRWH GL FDSLWDOH H
ODYRUR￿ HG q VSHFLILFDWR FRPH XQ SURFHVVR SHUVLVWHQWH￿ LO JUDGR GL SHUVLVWHQ]D q GHILQLWR GDO
FRHIILFLHQWH r￿ PHQWUH OD GLPHQVLRQH GHOOR VKRFN WHFQRORJLFR q GHWHUPLQDWD GDOOD YDULDQ]D
GHO WHUPLQH GL HUURUH e￿ /•RVVHUYD]LRQH HPSLULFD PRVWUD FKH LO UHVLGXR GL 6RORZ VWLPDWR
FRQ OD ￿￿￿￿ q DOWDPHQWH SHUVLVWHQWH H VXJJHULVFH FKH LO GLVWXUER GL SURGXWWLYLWj ] VLD QRQ
LQGLSHQGHQWHPHQWH GLVWULEXLWR DWWUDYHUVR LO WHPSR￿
, VHJXHQWL JUDILFL ULSRUWDQR XWLOL]]DQGR GDWL WULPHVWUDOL￿ ULVSHWWLYDPHQWH￿ OD VWLPD GHO
UHVLGXR GL 6RORZ SHU O•LQGXVWULD LWDOLDQD ￿￿￿￿￿ H OD VXD FRPSRQHQWH FLFOLFD ￿￿￿￿ RWWHQXWD








































































































































5HVLGXR GL 6RORZ￿ FRPSRQHQWH FLFOLFD￿ ILOWUR +3
&RQ OH DVVXQ]LRQL IRUPXODWH GDO PRGHOOR￿ OH GHYLDLRQL GHO SURGRWWR GDO WUHQG ULSRUWDWH
GDOOD ILJXUD ￿ UDSSUHVHQWDQR OH RVVHUYD]LRQL VXO GLVWXUER GL SURGXWWLYLWj eW ￿￿￿
￿￿ ,O IXQ]LRQDPHQWR GHO PHUFDWR GHO ODYRUR LQ XQ PRGHOOR GL HTXLOLEULR JHQHUDOH GLQDPLFR
/•DJHQWH UDSSUHVHQWDWLYR QHO PDVVLPL]]DUH OD ￿￿￿￿ GRYUj FRQVLGHUDUH LO YLQFROR GL
ELODQFLR GHILQLWR GDO YLQFROR GHOOH ULVRUVH GLVSRQLELOL ￿GRYH q VWDWD VRVWLWXLWD O•HTXD]LRQH GL
DFFXPXOD]LRQH GHO FDSLWDOH H OD IXQ]LRQH GL SURGX]LRQH￿ H LO GLVWXUER VWRFDVWLFR GHILQLWR
GDOOR VKRFN GL SURGXWWLYLWj￿
/H FRQGL]LRQL GL SULPR RUGLQH SURGXFRQR OH VHJXHQWL HTXD]LRQL GL (XOHUR￿
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GRYH 8F ￿ 8O ￿ )N H )Q UDSSUHVHQWDQR￿ ULVSHWWLYDPHQWH OD GHULYDWD GHOO•XWLOLWj GHO FRQVXPDWRUH
ULVSHWWR DO FRQVXPR H DO WHPSR OLEHUR H OD SURGXWWLYLWj PDUJLQDOH GHO FDSLWDOH H GHO IDWWRUH
ODYRUR￿ 6HFRQGR TXHVWH FRQGL]LRQL￿ LO FRQVXPDWRUH UDSSUHVHQWDWLYR GHILQLVFH LO VXR WDVVR GL
VRVWLWX]LRQH WUD WHPSR OLEHUR H FRQVXPR XJXDOH DO VDODULR UHDOH ￿XJXDOH DOOD SURGXWWLYLWj
PDUJLQDOH GHO ODYRUR￿ H SRQH LQ UHOD]LRQH GLQDPLFD OD FUHVFLWD GHO FRQVXPR FRQ LO WDVVR GL
UHPXQHUD]LRQH GHO FDSLWDOH￿ ,Q SDUWLFRODUH￿ OD SULPD FRQGL]LRQH QHOOD ￿￿￿￿ GHILQLVFH
O•XJXDJOLDQ]D LQWUD￿WHPSRUDOH WUD OD SHQGHQ]D GHOOD FXUYD GL LQGLIIHUHQ]D GHO FRQVXPDWRUH H LO
SURGRWWR PDUJLQDOH GHO ODYRUR￿ /D VHFRQGD FRQGL]LRQH KD LQYHFH XQ FDUDWWHUH LQWHU￿WHPSRUDOH￿
H VWDELOLVFH O•XJXDJOLDQ]D WUD O•XWLOLWj FXL LO FRQVXPDWRUH ULQXQFLD SHU DOORFDUH XQD XQLWj
DGGL]LRQDOH GL EHQH SHU LO FRQVXPR IXWXUR ￿ODWR VLQLVWUR GHOO•HT￿￿ H LO JXDGDJQR LQ WHUPLQL GL
XWLOLWj DWWHVD FKH TXHVWD ULDOORFD]LRQH WHPSRUDOH GHWHUPLQD￿ /•XWLOLWj PDUJLQDOH DWWHVD q
VFRQWDWD SHU LO IDWWRUH GL SUHIHUHQ]D LQWHUWHPSRUDOH H PROWLSOLFDWD SHU LO UHQGLPHQWR
DGGL]LRQDOH LQHUHQWH DOO•XVR GHOOH ULVRUVH QHOOD SURGX]LRQH IXWXUD￿
8QR VKRFN WHFQRORJLFR SRVLWLYR ￿= QHOOD IXQ]LRQH GL SURGX]LRQH￿ DXPHQWD LO SURGRWWR
PDUJLQDOH GHO FDSLWDOH H GHO ODYRUR )N H )Q￿ /•LQFUHPHQWR GHOOD SURGXWWLYLWj GHO FDSLWDOH￿ FUHD
XQ LQFHQWLYR DOO•DXPHQWR GHJOL LQYHVWLPHQWL H JHQHUD￿ LQ TXHVWR PRGR￿ XQD VRVWLWX]LRQH
LQWHUWHPSRUDOH WUD FRQVXPR FRUUHQWH SHU FRQVXPR IXWXUR￿ /•DXPHQWR GHOOD SURGXWWLYLWj
GHO ODYRUR FUHD XQD VRVWLWX]LRQH GL WHPSR OLEHUR FRQ FRQVXPR FRUUHQWH H IXWXUR￿ /•LPSDWWR
QHWWR GRYUHEEH FDXVDUH XQD SL￿ HOHYDWD UHPXQHUD]LRQH GL FDSLWDOH H ODYRUR H SL￿ HOHYDWR
OLYHOOR GL FRQVXPR￿ LQYHVWLPHQWR H VIRU]R GHO ODYRUR H SURGRWWR￿
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/H &RQGL]LRQL GL 3ULPR 2UGLQH
6H FRQVLGHULDPR XQD IXQ]LRQH GL XWLOLWj VSHFLILFD￿ DG HVHPSLR OD ￿￿￿￿￿￿￿ GDOOH
FRQGL]LRQL GL SULPR RUGLQH ￿￿￿￿ RWWHQLDPR￿
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6L QRWL FKH OD ￿E￿￿ ￿F￿ HG ￿H￿ UDSSUHVHQWDQR ULVSHWWLYDPHQWH O•HTXD]LRQH VWRFDVWLFD
GHOOR VKRFN ￿￿￿￿￿ OD IXQ]LRQH GL SURGX]LRQH &REE￿’RXJODV H O•HTXD]LRQH GLQDPLFD
GHOO•DFFXPXOD]LRQH GHO FDSLWDOH￿ GRYH LO WHUPLQH GHJOL LQYHVWLPHQWL q VWDWR VRVWLWXLWR FRQ
O•HTXLYDOHQWH GHILQL]LRQH <￿&￿ /•HTXD]LRQH ￿D￿￿ q IDFLOPHQWH RWWHQXWD GHULYDQGR LO
FRQVXPR GDOO•HTXD]LRQH GL XWLOLWj H GDO YLQFROR GL ELODQFLR H VRVWLWXHQGROD SHU LO
PROWLSOLFDWRUH GL /DJUDQJH DVVRFLDWR DG HVVD QHOOD VHFRQGD FRQGL]LRQH GL SULPR RUGLQH
GHOOD ￿￿￿￿￿ ’D XOWLPR￿ O•HTXD]LRQH ￿G￿ q GHULYDWD GLUHWWDPHQWH GDOOD PDVVLPL]]D]LRQH
GHOOD IXQ]LRQH H GHO YLQFROR SHU LO IDWWRUH ODYRUR￿
/D )LJXUD ￿ PRVWUD LO IXQ]LRQDPHQWR GHO PHUFDWR GHO ODYRUR LQ XQ PRGHOOR GL HTXLOLEULR
GLQDPLFR￿ XQR VKRFN SRVLWLYR GL SURGXWWLYLWj VSRVWD OD GRPDQGD GL ODYRUR OXQJR XQD FXUYD
GL RIIHUWD GL ODYRUR LQFOLQDWD SRVLWLYDPHQWH￿ FDXVDQGR XQ LQFUHPHQWR GL RFFXSD]LRQH H
VDODUL￿ /•DXPHQWR GL SURGXWWLYLWj SHUPHWWH DOOH LPSUHVH GL SDJDUH VDODUL SL￿ HOHYDWL￿ /D ILJXUD
PRVWUD FKH O•HIIHWWR VX VDODUL H RFFXSD]LRQH GRYXWR DOOR VKRFN GL SURGXWWLYLWj GLSHQGH GDOOD
SHQGHQ]D GHOOD FXUYD GL RIIHUWD GL ODYRUR￿ /H GXH GLYHUVH FXUYH GL RIIHUWD GLVHJQDWH QHOOD
ILJXUD￿ XQD ULJLGD ￿SRFR HODVWLFD￿ HG XQD VRVWDQ]LDOPHQWH SLDWWD ￿PROWR HODVWLFD￿ ULIOHWWRQR LO
JUDGR GL VRVWLWX]LRQH LQWHUWHPSRUDOH WUD FRQVXPR H WHPSR OLEHUR￿ 8QD IXQ]LRQH PROWR
HODVWLFD￿ LQGLFD XQ DJHQWH SL￿ GLVSRVWR DG HIIHWWXDUH XQD VRVWLWX]LRQH LQWHUWHPSRUDOH
GHOO•RIIHUWD GL ODYRUR H TXLQGL￿ SL￿ LQFOLQH D VIUXWWDUH OR VKRFN GL SURGXWWLYLWj FRQ XQ•DPSLD
YDULD]LRQH GL ODYRUR UHODWLYDPHQWH D TXHOOD GHO VDODULR ￿SXQWR % QHOOD ILJXUD￿￿￿
/•HTXLOLEULR GL 6WDHG\ 6WDWH
7URYDWH OH FRQGL]LRQL GL HTXLOLEULR ￿GL VWDWR VWD]LRQDULR￿ GDOOH SUHFHGHQWL HTXD]LRQL ￿D￿￿
￿H￿￿ VLJQLILFD WURYDUQH OD VROX]LRQH VWDWLFD H VHQ]D LQFHUWH]]D￿ 4XHVW•XOWLPR DVSHWWR LPSOLFD
OD GHILQL]LRQH GHOOH YDULDELOL {} N Y C K , , , ￿ PHQWUH ULJXDUGR OR VKRFN VWRFDVWLFR SXz HVVHUH
FRQYHQLHQWHPHQWH SRVWR XJXDOH D ￿￿ /D VROX]LRQH q XQR VWDWR VWD]LRQDULR GHO PRGHOOR











D a d b ￿ ￿ ￿ ￿
a a - =
￿ ￿ ￿ 1 . < J
￿ ￿ ￿ ￿ ￿ ￿
+ = -
g a 1 & < K
& . < . L - - + = ￿ ￿ ￿ ￿ ￿ d
6L SXz￿ D TXHVWR SXQWR￿ FRQWUROODUH VH OD VROX]LRQH HVLVWH H￿ LQ SDUWLFRODUH￿ VH q XQLFD￿
IDFHQGR ULIHULPHQWR DOOH SURSULHWj GHOOH IRUPH IXQ]LRQDOL DGRWWDWH￿
￿￿￿ &DOLEUD]LRQH H VROX]LRQH GHL PRGHOOL GL HTXLOLEULR GLQDPLFR
8QD YROWD GHWHUPLQDWH IXQ]LRQL VSHFLILFKH SHU O•XWLOLWj LVWDQWDQHD H OD WHFQRORJLD
SURGXWWLYD￿ VL KD D GLVSRVL]LRQH XQD VHULH GL SDUDPHWUL ￿OD TXRWD GL ODYRUR LQ WHUPLQL GL
SURGRWWR￿ LO JUDGR GL DYYHUVLRQH DO ULVFKLR￿ LO SDUDPHWUR GL GHSUH]]DPHQWR GHO FDSLWDOH￿ LO
FRHIILFLHQWH GL SHUVLVWHQ]D GHOOR VKRFN WHFQRORJLFR H OD VXD GLPHQVLRQH￿ FKH GRYUDQQR
HVVHUH FDOLEUDWL￿ ,Q DOWUL WHUPLQL￿ GRYUj HVVHUH ORUR DVVHJQDWR XQ YDORUH VSHFLILFR￿ VSHVVR
GHULYDQWH GD LQIRUPD]LRQL GLYHUVH￿ TXDOL VWLPH HFRQRPHWULFKH FRQ VHULH VWRULFKH R VWLPH
RWWHQXWH FRQ PLFURGDWL GHOOH UHOD]LRQL GL LQWHUHVVH￿ IDWWL VWLOL]]DWL￿ R ULSUHVL GD DOWUL VWXGL
VSHFLILFL￿ /•RELHWWLYR FRQ L YDORUL GHL SDUDPHWUL q TXHOOR GL ULSURGXUUH OH FDUDWWHULVWLFKH GL
OXQJR SHULRGR GHOO•HFRQRPLD SHU SRL VWXGLDUQH OH GHYLD]LRQL FLFOLFKH￿ (• XWLOH VRWWROLQHDUH
FKH OD FDOLEUD]LRQH GHO PRGHOOR QRQ q VHPSOLFHPHQWH ULYROWD D PLPDUH LO SL￿ IHGHOPHQWH
SRVVLELOH OH VHULH UHDOL ￿L IDWWL VWLOL]]DWL￿￿ PD DQFKH DG LGHQWLILFDUH LO SURFHVVR FKH JHQHUD
TXHVWH VHULH￿ ,Q DOWUH SDUROH￿ L IDWWL RVVHUYDWL H UDSSUHVHQWDWL GDOOH VHULH VWRULFKH FRVWLWXLVFRQR
XQD SRVVLELOH UHDOL]]D]LRQH GHO PRGHOOR VSHFLILFDWR H FDOLEUDWR ￿3UHVFRWW ￿￿￿￿￿￿￿￿
5LVROYHUH DQDOLWLFDPHQWH LO PRGHOOR q VSHVVR GLIILFLOH SHUFKp O•XWLOL]]R GL TXHVWH
SDUWLFRODUL IXQ]LRQL GL XWLOLWj H GL SURGX]LRQH FRPSRUWD OD VSHFLILFD]LRQH GL XQ PRGHOOR
DOWDPHQWH QRQ OLQHDUH￿ 6HJXHQGR .LQJ￿ 3ORVVHU H 5HEHOR ￿￿￿￿￿￿ H &DPSEHOO ￿￿￿￿￿￿￿ XQD
SURFHGXUD VSHVVR DGRWWDWD H UDFFRPDQGDWD SHU LQGLYLGXDUH OH IRQWL FKH JHQHUDQR OH
IOXWWXD]LRQL DJJUHJDWH q TXHOOD GHVFULWWD GDL VHJXHQWL WUH SDVVDJJL￿
7URYDUH OH FRQGL]LRQL GL SULPR RUGLQH GHULYDQWL GDOOD PDVVLPL]]D]LRQH GHOOD IXQ]LRQH GL
XWLOLWj YLQFRODWD GDO PRGHOOR GL FUHVFLWD ￿FRQRVFLXWH FRPH HTXD]LRQL GL (XOHUR￿ DG HVHPSLR
OH FRQGL]LRQL ￿￿￿￿￿ R TXHOOH VYROWH LQ PDQLHUD HVSOLFLWD ￿D￿￿￿H￿￿￿
&DOFRODUH GD TXHVWH FRQGL]LRQL OR VWDWR VWD]LRQDULR ￿R XQLIRUPH￿￿ FRPH TXHOOH GHILQLWH
GDOOH HTXD]LRQL ￿I￿￿￿L￿ ULSRUWDWH QHO ULTXDGUR￿
5LIRUPXODUH LO WXWWR FRQ XQ•DSSURSULDWD ORJ￿OLQHDUL]]D]LRQH LQWRUQR DOOR VWDWR XQLIRUPH￿
’D TXHVWR PHWRGR VL LQWXLVFH FRPH FUHVFLWD ￿VWHS E￿ H IOXWWXD]LRQL ￿VWHS F￿ OH GHYLD]LRQL
GDOOR VWDWR XQLIRUPH￿ VLDQR OHJDWH￿ /•DWWH]LRQH GHL PRGHOOL GL FLFOR UHDOH q WXWWD LQFHQWUDWD VXOOH
GHYLD]LRQL￿ /D VROX]LRQH GHO PRGHOOR XQD YROWD OLQHDUL]]DWR GLYLHQH DJHYROH H IRUQLVFH XQD
VHULH GL HTXD]LRQL OLQHDUL SHU OH YDULDELOL GHOO•HFRQRPLD￿ 1HO QRVWUR FDVR￿ OH GHYLD]LRQL GDOOR


















, FRHIILFLHQWL p VRQR WURYDWL FRQ LO PHWRGR GHL FRHIILFLHQWL LQGHWHUPLQDWL￿ H
FRVWLWXLVFRQR FRPSOHVVH FRPELQD]LRQL GHL SDUDPHWUL FDOLEUDWL GHULYDWH GDO SURFHVVR GL
VROX]LRQH GHO PRGHOOR ￿SHU XQ•HVSRVL]LRQH GHWWDJOLDWD VL YHGD 8KOLJ ￿￿￿￿￿￿
,O SDVVR VXFFHVVLYR q FRQIURQWDUH OH GHYLD]LRQL GDOOR VWHDG\ VWDWH JHQHUDWH GDO PRGHOOR
FRQ OH GHYLD]LRQL GDO WUHQG GHO PRQGR UHDOH￿ 4XHVWR FL LPSRQH GXH FRQVLGHUD]LRQL￿
SHU RSHUDUH LO FRQIURQWR FRQ OH VHULH JHQHUDWH GDO PRGHOOR q QHFHVVDULR ULPXRYHUH LO
WUHQG GDOOH VHULH VWRULFKH GLVSRQLELOL￿ $ TXHVWR ULJXDUGR OD OHWWHUDWXUD XWLOL]]D XQ PHWRGR GL
GHWUHQGL]]D]LRQH SLXWWRVWR IOHVVLELOH￿ QRWR FRPH ILOWUR GL +RGULFN H 3UHVFRWW￿ ,QIDWWL L FLFOL
HFRQRPLFL ￿QHOOD OHWWHUDWXUD GHILQLWL FRPH DOWH IUHTXHQ]H GL XQD VHULH VWRULFD￿ VRQR
PLVXUDWL FRPH GHYLD]LRQL GHOOH YDULDELOL PDFUR GDOOH ORUR FRPSRQHQWL GL OXQJR SHULRGR ￿LO
WUHQG￿ R DQFKH OH EDVVH IUHTXHQ]H GL XQD VHULH VWRULFD￿￿
3HU RSHUDUH LO FRQIURQWR q QHFHVDULR OD FRVWUX]LRQH GL XQD VHULH GL VWDWLVWLFKH FKH FL
HVSULPDQR GHOOH VLWXD]LRQL FLFOLFKH￿ FLRq L IDWWL VWLOL]]DWL GHOOD VH]LRQH ￿￿ SHU DQDOL]]DUH LO
FRQIURQWR WUD VHULH JHQHUDWH GDO PRGHOOR PHGLDQWH XQ FRPSXWHU H VHULH UHDOL￿ 7DOL
GLPHQVLRQL VRQR OD FRUUHOD]LRQH GHOOH YDULDELOL FRQ LO 3LO ￿DG HVHPSLR￿ SURGXWWLYLWj￿3LO￿
RFFXSD]LRQH￿3LO HFF￿￿￿ OD GHYLD]LRQH VWDQGDUG GHOOH YDULDELOL PDFURHFRQRPLFKH FKH FL
HVSULPH OD YRODWLOLWj GHOOH YDULDELOL QHO FLFOR H LO JUDGR GL SHUVLVWHQ]D GL TXHVWH YDULDELOL￿￿￿
￿￿￿ /D GLVRFFXSD]LRQH QHL PRGHOOL GL HTXLOLEULR ,,
$EELDPR JLj DFFHQQDWR DOOD GXSOLFH GLPHQVLRQH GHOO•LQSXW ODYRUR￿ ’L IDWWR FLUFD O•￿￿￿
GHOOH IOXWWXD]LRQL GHOO•LQSXW ODYRUR VRQR GRYXWH D RFFXSDWL FKH DEEDQGRQDQR HG HQWUDQR
QHO SURFHVVR SURGXWWLYR SLXWWRVWR FKH D YDULD]LRQL GHOOH RUH ODYRUDWH￿ +DQVHQ ￿￿￿￿￿￿￿
IRUPDOL]]D O•LGHD GL RIIHUWD GL ODYRUR LQGLYLVLELOH￿ ,Q TXHVWR FDVR￿ OD VFHOWD GHOO•LQGLYLGXR VL
ULGXFH D ODYRUDUH XQ FHUWR QXPHUR ILVVR GL RUH JLRUQDOLHUH R QRQ ODYRUDUH DIIDWWR ￿FLRq
ULPDQHUH GLVRFFXSDWR￿￿ /•LPSUHVD RIIUH DJOL LQGLYLGXL XQ FRQWUDWWR GL ODYRUR H O•LQGLYLGXR
KD XQD SUREDELOLWj GL ULPDQHUH ￿R PHJOLR￿ VFHJOLHUH GL ULPDQHUH￿ GLVRFFXSDWR￿ VHEEHQH LO
FRQWUDWWR GHOO•LPSUHVD JDUDQWLVFD ￿DVVLFXUL￿ FRPXQTXH XQD UHWULEX]LRQH D FKL QRQ ODYRUD
SDUL D TXHOOD ULFHYXWD GD FKL ODYRUD￿ 8QD HVWUD]LRQH FDVXDOH SHUPHWWH GL GHILQLUH FKL ODYRUD H
FKL ULPDQH GLVRFFXSDWR ￿H DQFKH GL ULVROYHUH XQ SUREOHPD WHFQLFR SHU OD VFHOWD
GHOO•LQGLYGXR GLYHQXWD QRQ￿FRQYHVVD￿￿ /D VLWXD]LRQH q FDUDWWHUL]]DWD GD LQGLYLGXL FKH VL
DVVLFXUDQR O•XQR FRQ O•DOWUR SHU SRWHU IURQWHJJLDUH OH FRQVHJXHQ]H FDVXDOL GL ULPDQHUH
GLVRFFXSDWL￿ ,Q DOWUH SDUROH VL LQWURGXFH XQ PHFFDQLVPR GL ULVN VKDULQJ￿
&L VL SXz GRPDQGDUH SHUFKp TXHVWL PRGHOOL ULFKLHGDQR XQ PHFFDQLVPR GL FRPSOHWD
DVVLFXUD]LRQH FRQWUR LO ULVFKLR GL HVVHUH GLVRFFXSDWL￿ ,QWXLWLYDPHQWH￿ O•LQWURGX]LRQH GL XQD
VFHOWD GLFRWRPLFD FRPH ODYRUDUH R QRQ￿ODYRUDUH￿ LPSOLFD FKH XQD HFRQRPLD FRQFRUUHQ]LDOH
QRQ DEELD SL￿ XQ HTXLOLEULR 3DUHWR￿HIILFLHQWH￿ ’DO PRPHQWR FKH￿ LQ PDQLHUD FDVXDOH￿ DOFXQL
LQGLYLGXL QRQ SRWUDQQR ODYRUDUH￿ FL VDUj GLVRFFXSD]LRQH LQYRORQWDULD￿ XQ IHQRPHQR
LQFRHUHQWH FRQ O•HTXLOLEULR GHO PHUFDWR GHO ODYRUR GHOOD WHRULD FODVVLFD￿ 9LFHYHUVD￿ FRQ
FRPSOHWD DVVLFXUD]LRQH VXO ULVFKLR￿GLVRFFXSD]LRQH VL KD XQD GLVRFFXSD]LRQH GL HTXLOLEULR
FKH SHUPHWWH GL PDQWHQHUH XQD GHILQL]LRQH GL HTXLOLEULR FRQFRUUHQ]LDOH 3DUHWR￿HIILFLHQWH￿
0HUFDWL DVVLFXUDWLYL H LVWLWX]LRQL VRQR PHFFDQLVPL FKH QHOOH HFRQRPLH LQGXVWULDOL]]DWH
SURYYHGRQR DG DVVLFXUDUH LO ODYRUDWRUH FRQWUR LO ULVFKLR GL ULPDQHUH GLVRFFXSDWR￿ H LO
PRGHOOR FRQ ODYRUR LQGLYLVLELOH HVWUHPL]]D TXHVWD FRQVLGHUD]LRQH￿ /D OHWWHUDWXUD SL￿ UHFHQWH
KD VYLOXSSDWR PRGHOOL SL￿ UHDOLVWLFL ULJXDUGR O•LQWURGX]LRQH GL ULJLGLWj QRPLQDOL￿ DVLPPHWULH
HG HVWHUQDOLWj SHU GHILQLUH OD GLVRFFXSD]LRQH LQ XQ DPELWR GL PRGHOOL GL HTXLOLEULR JHQHUDOH￿
(• RSSRUWXQR ULFRUGDUH FKH L SULPL GXH WHRUHPL IRQGDPHQWDOL GHOO•HFRQRPLD GHO
EHQHVVHUH LPSOLFDQR FKH VL SXz GHVFULYHUH XQ HTXLOLEULR FRQFRUUHQ]LDOH FRPH VROX]LRQH GL
XQ SUREOHPD GL PDVVLPL]]D]LRQH GL XQ VLQJROR DJHQWH￿ ,O SURJUDPPD GL ULFHUFD VXO FLFOR
UHDOH SDUWH GD TXHVWD FRQVLGHUD]LRQH H DVVXPH FKH OH VHULH RVVHUYDWH GHOOH YDULDELOL
PDFURHFRQRPLFKH SRVVDQR HVVHUH PRGHOODWH FRPH VH IRVVHUR VFHOWH GD XQ VLQJROR DJHQWH
FRQ RUL]]RQWH GL SURJUDPPD]LRQH LQILQLWR￿ ,O SUREOHPD q ULVROWR GD XQ SLDQLILFDWRUH VRFLDOH￿
/H FRQGL]LRQL GL SULPR RUGLQH GHO SUREOHPD GHO SLDQLILFDWRUH VRFLDOH GHVFULYRQR OH
DOORFD]LRQL HLSUH]]L GL XQ HTXLOLEULR FRQFRUUHQ]LDOH￿
$EELDPR YLVWR FKH SHU RWWHQHUH XQD VROX]LRQH GHO PRGHOOR q QHFHVVDULR VSHFLILFDUH WXWWH
OH IXQ]LRQL FRLQYROWH ￿SURGX]LRQH H GL XWLOLWj￿ H SRL FDOLEUDUQH L SDUDPHWUL￿ 8VXDOPHQWH OD
OHWWHUDWXUD VXOO•HTXLOLEULR HFRQRPLFR JHQHUDOH GLQDPLFR￿ XWLOL]]D XQD IXQ]LRQH GL SURGX]LRQH
&REE￿’RXJODV￿ H XQD IXQ]LRQH GL XWLOLWj SHU LO FRQVXPDWRUH FDUDWWHUL]]DWD GD HODVWLFLWj GL
VRVWLWX]LRQH LQWHUWHPSRUDOH FRVWDQWH￿
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&L VRQR GLYHUVH UDJLRQL SHU XWLOL]]DUH TXHVWH SDUWLFRODUL UHVWUL]LRQL￿ /D IXQ]LRQH GL
SURGX]LRQH &REE￿’RXJODV DSSURVVLPD EHQH LO IDWWR FKH OD TXRWD GHO SURGRWWR DWWULEXLWR DO
IDWWRUH ODYRUR ￿H TXLQGL DO IDWWRUH FDSLWDOH￿ ULPDQH VRVWDQ]LDOPHQWH FRVWDQWH QHO WHPSR￿ XQD
SURSULHWj LQ OLQHD FRQ L GDWL GL PROWH HFRQRPLH￿ /D IXQ]LRQH GL XWLOLWj SHUPHWWH GL ULIOHWWHUH
SUHIHUHQ]H FRPSDWLELOL FRQ OD FUHVFLWD GHOOR VWDWR VWD]LRQDULR￿ 1HOOD 7DEHOOD ￿￿ VRQR ULSRUWDWL
L ULVXOWDWL RWWHQXWL FRQ DOFXQH VLPXOD]LRQL HIIHWWXDWH VXL VHJXHQWL SDUDPHWUL￿ /D FDOLEUD]LRQH
GL TXHVWL SDUDPHWUL q GHULYDWD GD GLYHUVH IRQWL H GD XQR VWXGLR GL &HQVROR H 2QRUL ￿￿￿￿￿￿￿
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, SDUDPHWUL FDOLEUDWL VRQR￿ ULVSHWWLYDPHQWH￿ O•HODVWLFLWj GHO IDWWRUH ODYRUR QHOOD IXQ]LRQH
&REE￿’RXJODV a￿ LO GHSUH]]DPHQWR WULPHVWUDOH GHOOR VWRFN GL FDSLWDOH d￿ L SDUDPHWUL GHOOR
VKRFN GL SURGXWWLYLWj ￿SHUVLVWHQ]D r H GLPHQVLRQH GHOOR VKRFN s￿￿ LO IDWWRUH GL VFRQWR
LQWHUWHPSRUDOH b￿ HG￿ LQILQH￿ OD VWLPD GHOOD IUD]LRQH GL WHPSR GHVWLQDWD DOO•DWWLYLWj SURGXWWLYD
GHULYDWD GDOOH FRQGL]LRQL GL VWHDG\ VWDWH￿ $ TXHVWR SXQWR VL SRVVLHGH XQD VSHFLILFD]LRQH
FRPSOHWD GL SUHIHUHQ]H￿ WHFQRORJLD H VWUXWWXUD VWRFDVWLFD GL XQD VHPSOLFH HFRQRPLD￿
￿￿￿ 8QD VLPXOD]LRQH SHU O•HFRQRPLD LWDOLDQD
,Q TXHVWD VH]LRQH ULSRUWLDPR EUHYHPHQWH OD VLPXOD]LRQH GL XQ PRGHOOR 5%& FRPH
TXHOOR GHILQLWR GD +DQVHQ SHU O•HFRQRPLD LWDOLDQD ￿ VL YHGD &KLDULQL H 3LVHOOL ￿￿￿￿￿￿
7DEHOOD ￿
6LPXOD]LRQL FRQ XQ 0RGHOOR GL +DQVHQ SHU L ’DWL ,WDOLDQL
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/D VLPXOD]LRQH PRVWUD FKH OD SURGXWWLYLWj GHO ODYRUR q DOWDPHQWH H SRVLWLYDPHQWH
FRUUHODWD VLD FRQ O•RFFXSD]LRQH FKH FRQ O•RXWSXW￿ 5LVSHWWR DOO•RXWSXW OD YDULDQLOH GL
SURGXWWLYLWj PRVWUD XQD FRUUHOD]LRQH GL ￿￿￿￿￿ PHQWUH OD FRUUHOD]LRQH FRQ O•RFFXSD]LRQH q
￿￿￿￿￿ , GDWL UHDOL ULSRUWDWL QHOOD 7DEHOOD ￿￿ PHWWHYDQR LQ ULVDOWR XQD FRUUHOD]LRQH SRVLWLYD PD
PROWR PLQRUH￿ 8Q XOWHULRUH ULVXOWDWR LQWHUHVVDQWH ULJXDUGD OD FRUUHOD]LRQH RXWSXW￿
SURGXWWLYLWj FKH ULVXOWD DQFK•HVVD PRGHUDWD QHL GDWL UHDOL ￿￿￿￿￿￿￿ /D OHWWHUDWXUD VXO FLFOR UHDOH
LQGLFD FRPH FDXVD SULQFLSDOH GL TXHVWR ULVXOWDWR￿ OR VKRFN VXOOD SURGXWWLYLWj WRWDOH GHL
IDWWRUL￿￿￿
$OWUH FDUDWWHULVWLFKH GHO PHUFDWR GHO ODYRUR PRVWUDQR FKH LO PRGHOOR KD XQD EXRQD
SHUIRUPDQFH ULJXDUGR LO PRYLPHQWR SURFLFOLFR GHOO•RFFXSD]LRQH ￿￿￿￿￿ OD FRUUHOD]LRQH WUD
RFFXSD]LRQH H RXWSXW￿￿ WXWWDYL ULPDQJRQR GLYHUVL DVSHWWL LQVRGGLVIDFHQWL￿
D￿  /•RFFXSD]LRQH q PHQR YRODWLOH GHOO•RXWSXW ￿s1￿s<￿ ￿￿￿￿￿
E￿  2FFXSD]LRQH H SURGXWWLYLWj PRVWUDQR XQD IRUWH FRUUHOD]LRQH SRVLWLYD ￿￿￿￿￿￿￿
/D SURGXWWLYLWj GHO ODYRUR JHQHUDWD GDO PRGHOOR ULVXOWD LQIHULRUH GL ROWUH TXDWWUR YROWH
TXHOOD ULVFRQWUDWD SHU O•RXWSXW ￿sP￿s<￿ ￿￿￿￿￿
F￿  /H VLPXOD]LRQL PRVWUDQR XQ SL￿ EDVVR JUDGR GL SHUVLVWHQ]D SHU RXWSXW H RFFXSD]LRQH￿
G￿  /•RFFXSD]LRQH JHQHUDWD GDO PRGHOOR IOXWWXD TXDWWUR YROWH OH IOXWWXD]LRQL UHODWLYH DOOD
SURGXWWLYLWj GHO ODYRUR ￿s1￿sP￿ ￿￿￿￿
4XHVWH FDUDWWHULVWLFKH LQGLFDQR FKH LO PRGHOOR FDQRQLFR GL +DQVHQ GHYH HVVHUH
PLJOLRUDWR LQVHUHQGR DOFXQH FDUDWWHULVWLFKH UHODWLYH DO PHUFDWR GHO ODYRUR H DJOL VKRFNV FKH
JHQHUDQR OH IOXWWXD]LRQL￿ $G HVHPSLR￿ VSHVD SXEEOLFD H UHVHUYDWLRQ ZDJH VRQR DOFXQL GHJOL
VKRFN DJJLXQWLYL FKH OD OHWWHUDWXUD KD XWLOL]]DWR SHU RWWHQHUH FRQVLGHUHYROL PLJOLRUDPHQWL
FRQ PRGHOOL GL FLFOR UHDOH PD FRQ FDUDWWHULVWLFKH GLYHUVH GDOO•HTXLOLEULR ZDOUDVLDQR ￿VL YHGD
&KULVWLDQR H (LFKHPEDXP ￿￿￿￿￿ %UDXQ ￿￿￿￿￿ 0F*UDWWDQ ￿￿￿￿ H &KLDULQL H 3LVHOOL ￿￿￿￿￿￿
￿￿￿ &ULWLFD H 6YLOXSSL GHL 0RGHOOL GL (TXLOLEULR
6LD OD OHWWHUDWXUD FULWLFD FKH L PDJJLRUL VYLOXSSL GHL PRGHOOL GLQDPLFL GL HTXLOLEULR
SRQJRQR LQ ULOLHYR LO UXROR GHO PHUFDWR GHO ODYRUR ￿RWWLPH UDVVHJQH VRQR TXHOOH GL +DQVHQ H
:ULJKW ￿￿￿￿￿ 6WDGOHU ￿￿￿￿￿ .\GODQG ￿￿￿￿￿￿ /D OHWWHUDWXUD FULWLFD VL FRQFHQWUD VX WUH DVSHWWL
GHO PRGHOOR GL HTXLOLEULR￿ OH DVVXQ]LRQL WHRULFKH￿ OH LPSOLFD]LRQL GHO UHVLGXR GL 6RORZ H OD
PHWRGRORJLD HPSLULFD EDVDWD VXOOD FDOLEUD]LRQH H OD VLPXOD]LRQH GHL PRGHOOL ￿XQD UDVVHJQD
DJJLRUQDWD q LQ +DUWOH\￿ +RRYHU H 6DO\HU ￿￿￿￿￿￿ ,Q SDUWLFRODUH PROWL HFRQRPLVWL ULWHQJRQR
LQVRGGLVIDFHQWH DOOD OXFH GHOO•HYLGHQ]D HPSLULFD H GHOOD FRPSOHVVLWj GHL VLVWHPL HFRQRPLFL￿
HG LQ SDUWLFRODUH GHO PHUFDWR GHO ODYRUR￿ FRQVLGHUDUH OH IOXWWXD]LRQL DJJUHJDWH FRPH XQ
IHQRPHQR GL HTXLOLEULR￿ GHWHUPLQDWR GD VKRFN WHFQRORJLFL￿ $ TXHVWR ULJXDUGR VL ULWLHQH
LQIRQGDWD XQD PHWRGRORJLD FKH VL EDVD VXO SURFHVVR GL FDOLEUD]LRQH PHQWUH DQDOLVL
HPSLULFKH H WHRULFKH GLPRVWUHUHEEHUR FKH LO UHVLGXR GL 6RORZ QRQ q DVVRJJHWWDELOH D
LQQRYD]LRQL WHFQRORJLFKH PD DG LPSHUIH]LRQL GHO PHUFDWR ￿JUDGR GL PRQRSROLR GHOOH
LPSUHVH￿ HG D YDULH HVWHUQDOLWj ￿+DOO ￿￿￿￿￿ ￿￿￿￿￿￿ &RQVLGHUD]LRQL WUDVFXUDWH GDL WHRULFL GHO
FLFOR UHDOH￿
6L SHQVL￿ DG HVHPSLR￿ DG XQ FRQWHVWR QRQ SHUIHWWDPHQWH FRQFRUUHQ]LDOH￿ ,Q TXHVWR FDVR￿
VDSSLDPR FKH L SUH]]L QRQ VRQR XJXDOL DO FRVWR PDUJLQDOH￿ PD HFFHGRQR TXHVW•XOWLPR￿ ’L
FRQVHJXHQ]D￿ OD WHRULD GHOOD GLVWULEX]LRQH FODVVLFD QRQ ULVXOWD SL￿ YDOLGD LQ TXDQWR OD TXRWD
VSHWWDQWH DL YDUL IDWWRUL GL SURGX]LRQH a H ￿￿￿a￿ QRQ FRLQFLGH SL￿ FRQ L SDUDPHWUL WHFQLFL
GHOOD IXQ]LRQH GL SURGX]LRQH￿ ,Q TXHVWR FRQWHVWR￿ FHUWDPHQWH QRQ ORQWDQR GDOOD UHDOWj￿ FL VL
SXz GRPDQGDUH FKH FRVD GHILQLVFH O•HTXD]LRQH ￿￿￿￿￿ (• HYLGHQWH LQIDWWL FKH ] ULVSHFFKLHUj LQ
SDUWH DQFKH OH YDULD]LRQL GHO PDUN￿XS QHO FLFOR￿ ,Q GHILQLWLYD FLz FKH ULPDQH LQVRGGLVIDFHQWH
q OD VSLHJD]LRQH GHOOD GLVRFFXSD]LRQH H GHJOL DOWUL DVSHWWL GLQDPLFL GHO PHUFDWR GHO ODYRUR￿￿
HOHQFDWL FRPH IDWWL VWLOL]]DWL QHOOD 6H]LRQH ￿￿ $ TXHVWR ULJXDUGR￿ DQFKH OH VWHVVH VLPXOD]LRQL
RWWHQXWH FRQ L YDUL PRGHOOL GL 5%& PRVWUDQR XQ FDUDWWHUH DPELJXR￿ OHJDWR DOOD SURFHGXUD GL
VFHOWD GHL SDUDPHWUL FKH DVVXPH XQ FDUDWWHUH DUELWUDULR R TXDQWRPHQR DG KRF￿ ’L IDWWR OD
YHULILFD HPSLULFD GHL PRGHOOL GL HTXLOLEULR GLQDPLFR FRQ JOL VWUXPHQWL HFRQRPHWULFL
GLVSRQLELOL￿ YLHQH ULJHWWDWD GDL GDWL￿ 7XWWDYLD O•DSSURFFLR PHWRGRORJLFR HYRFDWR GDL WHRULFL
GHO FLFOR UHDOH q DOWHUQDWLYR DOOD YHULILFD HFRQRPHWULFD￿ ,Q TXHVW•RWWLFD L PRGHOOL DUWLILFLDOL
5%& QRQ SRVVRQR HVVHUH ULJHWWDWL VXOOD EDVH GL WHVW VWDWLVWLFL FRQYHQ]LRQDOL￿ ,QROWUH LO
SURFHVVR GL FDOLEUD]LRQH H YHULILFD q SL￿ ULJRURVR GL TXDQWR SRVVD VHPEUDUH ￿.\GODQG H
3UHVFRWW ￿￿￿￿￿￿￿￿￿￿ &RROH\ ￿￿￿￿￿ 3UHVFRWW ￿￿￿￿￿￿
5LJXDUGR L SUREOHPL UHODWLYL DOOD FDSDFLWj GL SUHYHGHUH OH IOXWWXD]LRQL DJJUHJDWH GHO
PHUFDWR GHO ODYRUR￿ OD OHWWHUDWXUD SL￿ UHFHQWH VL EDVD VX XQD VHULH GL HVWHQVLRQL GHO PRGHOOR
EDVH FKH FRLQYROJRQR GXH DVSHWWL￿ ,O SULPR ULJXDUGD OD QDWXUD PXOWLSOD GHJOL VKRFN￿ 1HOOR
VSLHJDUH OH IOXWWXD]LRQL FLFOLFKH￿ O•DQDOLVL ULFRUUH DG DOWUL VKRFN GL FDUDWWHUH UHDOH ￿VSHVD
SXEEOLFD H SDUDPHWUL UHODWLYL DOOD IXQ]LRQH GL XWLOLWj￿ ROWUH TXHOOR GHOOD WHFQRORJLD￿ ,O VHFRQGR
VYLOXSSR GHOOD OHWWHUDWXUD ULJXDUGD O•LQVHULPHQWR QHO PRGHOOR GL HTXLOLEULR GL DVSHWWL QRQ￿
ZDOUDVLDQL GHO PHUFDWR GHO ODYRUR￿ TXDOL DG HVHPSLR￿ L VDODUL GL HIILFLHQ]D￿ OD FRQWUDWWD]LRQH￿
OD WDVVD]LRQH GHL UHGGLWL H GHO FDSLWDOH￿ DOFXQH IRUPH GL HWHURJHQHLWj GHOOD IRU]D ODYRUR H DOWUH
ULJLGLWj GHO PHUFDWR GHO ODYRUR ￿&RROH\ ￿￿￿￿￿￿
,Q TXHVWH HFRQRPLH O•HTXLOLEULR QRQ SXz ULVXOWDUH RWWLPDOH ￿3DUHWR VXERWWLPDOH￿
ULFKLHGHQGR XQD SDUWLFRODUH FDUDWWHUL]]D]LRQH GHOO•HTXLOLEULR VWHVVR￿ /•LQFOXVLRQH GL YDULH
HVWHUQDOLWj QRQ SHUPHWWH GL XVDUH O•LSRWHVL GHO SLDQLILFDWRUH FHQWUDOH H FDOFRODUH O•HTXLOLEULR
FRPH VHPSOLFH HVSUHVVLRQH GL XQD VROX]LRQH GL XQ SUREOHPD GL PDVVLPL]]D]LRQH
LQWHUWHPSRUDOH￿ /•HTXLOLEULR SHU TXHVWL PRGHOOL SXz HVVHUH FDUDWWHUL]]DWR FRPH XQD
VROX]LRQH GL XQ VLVWHPD GL FRQGL]LRQL GL SULPR RUGLQH FRQVLVWHQWL FRQ DOFXQH FRQGL]LRQL
PDUNHW￿FOHDULQJ￿
￿￿￿ /•(TXLOLEULR GHO 0HUFDWR GHO /DYRUR LQ XQ (FRQRPLD FRQ ,QGHWHUPLQDWH]]D
8QD OHWWHUDWXUD FUHVFHQWH DQDOL]]D JOL HIIHWWL H OH LPSOLFD]LRQL GHOO•LQVHULPHQWR GHL
UHQGLPHQWL FUHVFHQWL GL VFDOD QHL PRGHOOL GL FLFOR UHDOH￿ /D ULFHUFD LQWUDSUHVD GD %HQKDELE H
)DUPHU ￿￿￿￿￿￿ ￿￿￿￿￿ H )DUPHU H *XR ￿￿￿￿￿￿￿ SRQH LQ HYLGHQ]D FRPH OD SUHVHQ]D GL
HVWHUQDOLWj SURGXWWLYH H GL FRQGL]LRQL GL PRQRSROLR GHWHUPLQLQR UHQGLPHQWL FUHVFHQWL￿ XQD
VLWXD]LRQH LQ FXL OH IRU]H FKH DJLVFRQR SHU RWWHQHUH OH DOORFD]LRQL GL ODYRUR￿ WHPSR OLEHUR￿
FRQVXPR HFF￿￿ QRQ VRQR XQLFDPHQWH GHWHUPLQDWH GDOOH ULVRUVH GLVSRQLELOL GHJOL LQGLYLGXL￿
GDOOD WHFQRORJLD GHO SURFHVVR SURGXWWLYR H GDOOH SUHIHUHQ]H GHO FRQVXPDWRUH￿ SHUPHWWHQGR
XQD PROWHSOLFLWj GL HTXLOLEUL ￿PROWL YLFLQL O•XQR FRQ O•DOWUR￿￿
,Q TXHVWL PRGHOOL￿ DQFKH FKLDPDWL VXQVSRW PRGHOV￿ O•LQGHWHUPLQDWH]]D￿ ￿FRVu FRPH TXHOOD
GHULYDWD GDOOD SUHVHQ]D GL PHUFDWL QRQ FRQFRUUHQ]LDOL￿ FRPSRUWD FKH OH IOXWWXD]LRQL FLFOLFKH
SRVVRQR HVVHUH JHQHUDWH DQFKH GD IHQRPHQL QRQ ·IRQGDPHQWDOL￿ TXDOL TXHOOL UHODWLYL DOOD
SHUFH]LRQH R DOOH DWWHVH GHJOL RSHUDWRUL ￿DQLPDO VSLULWV￿￿ FRQ FRQVHJXHQ]H ULOHYDQWL VXO
PHUFDWR GHO ODYRUR FKH RUD VL FRQILJXUD FRQ XQ HTXLOLEULR GHO WXWWR SDUWLFRODUH ULVSHWWR D
TXHOOR GHILQLWR GDOOD WHRULD FODVVLFD￿ $QFKH LQ SUHVHQ]D GL DVSHWWDWLYH UD]LRQDOL￿ SHU RJQL
VWRFN LQL]LDOH GL FDSLWDOH SRVVRQR HVVHUFL GLYHUVL VHQWLHUL GL HTXLOLEULR RJQLXQR GHL TXDOL q
FRHUHQWH FRQ OD FRQYHUJHQ]D DG XQ XQLFR HTXLOLEULR GL VWHDG\ VWDWH￿ /H IRQWL GHOOH￿￿
IOXWWXD]LRQL QRQ VL ULGXFRQR VROWDQWR￿ FRPH QHO PRGHOOR FDQRQLFR GL 5%&￿ D IHQRPHQL
TXDOL VKRFN HVRJHQL GL SURGXWWLYLWj R GL GRPDQGD ￿&KULVWLDQR H (FKHQEDXP ￿￿￿￿ SHU XQ
HVHPSLR GL TXHVWL XOWLPL￿￿ PD RSLQLRQL H DVSHWWDWLYH SRVVRQR DYHUH XQ UXROR ULOHYDQWH SHU
JHQHUDUH IOXWWXD]LRQL HFRQRPLFKH￿
,Q SDUWLFRODUH￿ %HQKDELE H )DUPHU PRVWUDQR FRPH L PRGHOOL VWDQGDUG GL 5%& LQ DVVHQ]D
GL LQFHUWH]]D SRVVRQR HVVHUH GHVFLWWL FRPH XQ VLVWHPD GLQDPLFR D GXH GLPHQVLRQL LQWRUQR
DG XQR VWDWR VWD]LRQDULR FDUDWWHUL]]DWR GD XQ VDGGOH SRLQW￿ PHQWUH LQ SUHVHQ]D GL WHFQRORJLD
FRQ UHQGLPHQWL GL VFDOD FUHVFHQWL￿ LO PRGHOOR VXELVFH XQ LQWHUHVVDQWH FDPELDPHQWR FRQ OD
GHILQL]LRQH GL XQ VWHDG\ VWDWH LQGHWHUPLQDWR￿ FLRq XQ VLQN￿ ,O PRGHOOR SXz HVVHUH
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6L QRWL FKH OD IXQ]LRQH GL SURGX]LRQH KD OD VWHVVD VWUXWWXUD GL XQD &REE￿’RXJODV￿
PHQWUH QHOOD IXQ]LRQH GL XWLOLWj￿ DEELDPR GLUHWWDPHQWH LO IDWWRUH ODYRUR LQYHFH GHO WHPSR
OLEHUR FRQ g£￿￿ /•LPSLDQWR H• TXLQGL TXHOOR WUDGL]LRQDOH GHO FLFOR UHDOH￿ WXWWDYLD￿ RUD
O•DVVXQ]LRQH GL UHQGLPHQWL GL VFDOD FUHVFHQWL LPSOLFD FKH ￿a￿b￿>￿￿
6H L UHQGLPHQWL GL VFDOD FUHVFHQWL VRQR SDUWLFRODUPHQWH IRUWL￿ GDOOH FRQGL]LRQL GL SULPR
RUGLQH VL SXz ULFDYDUH XQD FXUYD GL GRPDQGD GL ODYRUR FKH SXz ULVXOWDUH LQFOLQDWD
SRVLWLYDPHQWH H FRQ SHQGHQ]D ￿b￿￿￿ VXSHULRUH D TXHOOD GHOOD FXUYD GL RIIHUWD GL ODYRUR ￿￿g￿￿
4XHVWD PRGLILFD￿ FRQ OD FRQGL]LRQH ￿b￿￿￿!g￿ q VXIILFLHQWH D SURGXUUH XQ VLQN ￿FRQ UDGLFL
UHDOL R FRPSOHVVH￿￿ ,Q TXHVWD VLWXD]LRQH￿ FRPH PRVWUD OD ILJXUD ￿￿ XQD DXPHQWR GHOOR VWRFN
GL FDSLWDOH SURGXFH XQD ULGX]LRQH GL RUH ODYRUDWH H GHO VDODULR UHDOH￿ XQD VLWXD]LRQH RSSRVWD
D TXHOOD FKH VL YHULILFKHUHEEH QHL PRGHOOL GL FLFOR UHDOH LQ SUHVHQ]D GL UHQGLPHQWL GL VFDOD
FRVWDQWL￿ 7XWWDYLD￿ LQ TXHVWL PRGHOOL OD WUDLHWWRULD GL HTXLOLEULR q FDUDWWHUL]]DWD GD XQ
FRQVXPR FKH FUHVFH FRQ LO FDSLWDOH￿ SURYRFDQGR XQ DXPHQWR GHL VDODUL H GHOO•RFFXSD]LRQH￿
4XHVWH IOXWWXD]LRQL SRVVRQR HVVHUH JHQHUDWH￿ TXLQGL￿ QRQ VROWDQWR GD VKRFN GL SURGXWWLYLWj
PD DQFKH GD VHOI￿IXOILOOLQJ EHOLHI GHJOL DJHQWL￿
3HU FDSLUH FRPH O•LQFOLQD]LRQH GHOOD FXUYD GL GRPDQGD GL ODYRUR VLD LQ UHOD]LRQH FRQ OD
UHDOL]]D]LRQH GHOOH RSLQLRQL H￿R GHOOH DWWHVH FKH VL IRUPDQR JOL DJHQWL VXOOH SURVSHWWLYH
IXWXUH￿ q RSSRUWXQR ULFRQVLGHUDUH OD ORJLFD GHO PRGHOOR GL FLFOR UHDOH￿ ,Q TXHVWL PRGHOOL￿ OD
GRPDQGD GL ODYRUR q GHWHUPLQDWD GDOOR VWRFN GL FDSLWDOH H GDOOR VKRFN GL SURGXWWLYLWj ￿OH
LQQRYD]LRQL WHFQRORJLFKH￿￿ PHQWUH O•RIIHUWD GL ODYRUR q GHILQLWD GDO OLYHOOR GHO FRQVXPR H
GDJOL VKRFN VXOOH SUHIHUHQ]H GHO FRQVXPDWRUH￿ ’DWL JOL VKRFN VX WHFQRORJLD H SUHIHUHQ]H￿ H
GDWR OR VWRFN GL FDSLWDOH￿ LO PRGHOOR 5%& GHILQLVFH LQ PDQLHUD XQLYRFD LO OLYHOOR GL
RFFXSD]LRQH H￿ TXLQGL￿ GHJOL DOWUL DJJUHJDWL GHOO•HFRQRPLD ￿RXWSXW￿ LQYHVWLPHQWL HFF￿￿￿
$IILQFKq LO PRGHOOR SRVVD PRVWUDUH LQGHWHUPLQDWH]]D￿ q QHFHVVDULR TXLQGL FKH QRQ FL VLD
XQD SRVL]LRQH GHILQLWD GHOO•RIIHUWD GL ODYRUR￿ H￿ TXLQGL￿ XQD SRVL]LRQH GHILQLWD GHO OLYHOOR GL
FRQVXPR￿ 6H JOL DJHQWL￿ SHU TXDOVLDVL PRWLYR￿ PDWXUDQR FRQVLGHUD]LRQL SRWLYLYH R QHJDWLYH
VXOO•HYROX]LRQH GHOO•HFRQRPLD R￿ SL￿ LQ JHQHUDOH￿ JHQHUDQR SURVSHWWLYH SHVVLPLVWLFKH R
RWWLPLVWLFKH VXOOD SHUIRUPDQFH GHOO•HFRQRPLD￿ YDULHUDQQR LO FRQVXPR￿ VSHQGHQGR SL￿ R
PHQR D VHFRQGR GHOO•XPRUH R GHOOH RSLQLRQL￿ 4XHVWR FRPSRUWDPHQWR VXO FRQVXPR LPSOLFD￿￿
XQD YDULD]LRQH UHODWLYD GHOO•RIIHUWD GL ODYRUR￿ 4XHVWH YDULD]LRQL FRQGXFRQR￿ D VHFRQGD GHJOL
XPRUL SRVLWLYL R QHJDWLYL GHJOL DJHQWL￿ D LQIOXHQ]DUH LO IDWWRUH ODYRUR￿ LO SURGRWWR H
O•LQYHVWLPHQWR LQ PDQLHUD WDOH GD HVVHUH FRHUHQWH FRQ OH DWWHVH ￿SHVVLPLVWLFKH R RWWLPLVWLFKH
FKH VLDQR￿￿
6L SHQVL RUD DOOD GRPDQGD GL ODYRUR FODVVLFD￿ FDUDWWHUL]]DWD GD XQ•LQFOLQD]LRQH QHJDWLYD￿
XVDWD QHL PRGHOOL GL FLFOR UHDOH￿ 8QD YLVLRQH RWWLPLVWLFD GHOO•HYROX]LRQH GHOO•DWWLYLWD•
HFRQRPLFD IXWXUD SRUWHUj JOL DJHQWL D FRQVXPDUH GL SL￿￿ H FLz SRUWHUj OD ORUR FXUYD GL
RIIHUWD GL ODYRUR D VSRVWDUVL YHUVR VLQLVWUD ULGXFHQGR LO ODYRUR FRUUHQWH￿ 4XHVWD ULGX]LRQH￿ D
VXD YROWD￿ FRQGXFH DG XQD ULGX]LRQH GHJOL LQYHVWLPHQWL H GHOO•RXWSXW H￿ TXQGL￿ DG XQD
ULGX]LRQH GHOOR VWRFN GL FDSLWDOH GHO SHULRGR VXFFHVVLYR ￿IXWXWUR￿ FRPH SXUH L IXWXUL YDORUL
GHO UHGGLWR￿ GHOO•RFFXSD]LRQH￿ GHOO•RXWSXW H GL WXWWH OH DOWUH YDULDELOL DJJUHJDWH￿ TXHVWD
VROX]LRQH q FKLDUDPHQWH LQFRVLQVWHQWH FRQ OH DWWHVH RWWLPLVWLFKH GHJOL DJHQWL￿ L VXRL HIIHWWL
QRQ UDWLILFDQR FHUWDPHQWH OH DWWHVH SRVLWLYH FKH KDQQR FRQGRWWR DG XQ DXPHQWR GHL
FRQVXPL￿
/H DWWHVH SRVVRQR HVVHUH FRQVLGHUDWH VHOI￿IXOILOOLQJ￿ VH OD FXUYD GL GRPDQGD GL ODYRUR q
LQFOLQDWD SRVLWLYDPHQWH H SUHVHQWD XQD SHQGHQ]D PDJJLRUH GL TXHOOD GHOO•RIIHUWD GL ODYRUR
￿TXLQGL FRQ IRUWL UHQGLPHQWL FUHVFHQWL￿￿ ,Q TXHVWR FDVR￿ DVSHWWDWLYH RWWLPLVWLFKH
VXOO•HFRQRPLD SRUWHUDQQR DG DXPHQWDUH LO FRQVXPR H￿ VSRVWDQGR OD FXUYD GL RIIHUWD GL
ODYRUR YHUVR VLQLVWUD￿ FRQGXUUDQQR DG XQ DXPHQWR GHOO•RFFXSD]LRQH H GHO SURGRWWR￿ $ VXD
YROWD￿ O•DXPHQWR GHOO•RXWSXW FRUUHQWH FRQGXUUj DG XQ DXPHQWR GHOOR VWRFN GL FDSLWDOH QHO
SHULRGR VXFFHVVLYR￿ FRPSRUWDQGR DQFKH XQD ULGX]LRQH GHO WDVVR GL LQWHUHVVH￿ 4XHVWD
VROX]LRQH q FRQVLVWHQWH FRQ OH RSLQLRQL SRVLWLYH FKH KDQQR LQGRWWR DG XQ DXPHQWR GHO
FRQVXPR￿ OH DWWHVH VRQR VHOI￿IXOILOOLQJ￿4XHVWL VYLOXSSL GHWHUPLQDQR XQ QRWHYROH DUULFFKLPHQWR
GHL PRGHOOL H GHOOH WHFQLFKH XWLOL]]DWH SHU ULVROYHUOL H GHOOH FDUDWWHUL]]D]LRQL GL HTXLOLEULR D
FXL IDU ULFRUVR QRQFKp XQD VHULH GL VYLOXSSL FULWLFL ￿$L\DJDUL ￿￿￿￿￿ WUD JOL DOWUL￿￿ $G HVHPSLR￿
SHU ULPDQHUH DO PRGHOOR GL LQGHWHUPLQDWH]]D RUD GHVFULWWR H UDSSUHVHQWDWR GDOOD )LJXUD ￿￿
HVVR ULFKLHGH UHQGLPHQWL FUHVFHQWL SDUWLFRODUPHQWH IRUWL￿ GLIILFLOPHQWH ULVFRQWUDWL QHOOH
DQDOLVL HPSLULFKH￿ 7XWWDYLD VRQR QXPHURVL JOL VYLOXSSL UHFHQWL FKH LQGLFDQR QXRYH IRQWL GL
LQGHWHUPLQDWH]]D JHQHUDWH GDO PHUFDWR GHO ODYRUR ￿DG HVHPSLR 3HUOL ￿￿￿￿ H L ODYRUL FLWDWL LQ
%HQKDELE H )DUPHU￿ ￿￿￿￿￿￿
￿￿￿ &RQFOXVLRQL
,Q TXHVWD UDVVHJQD DEELDPR SUHVHQWDWR OD WHRULD FODVVLFD GHO PHUFDWR GHO ODYRUR￿ /•DQDOLVL
SDUWH GDOOD GHILQL]LRQH GL HTXLOLEULR SDU]LDOH GHO PHUFDWR GHO ODYRUR LQ XQ FRQWHVWR VWDWLFR￿ H
VXFFHVVLYDPHQWH GHILQLVFH XQ•HFRQRPLD GLQDPLFD￿ &RQ O•DXVLOLR GHOO•DJHQWH UDSSUHVHQWDWLYR￿
VL UDSSUHVHQWD XQ PRGHOOR GL HTXLOLEULR JHQHUDOH GRYH O•HTXLOLEULR GHO PHUFDWR GHO ODYRUR
DFTXLVWD XQ UXROR SDUWLFRODUH￿ $ TXHVWR SURSRVLWR VL SUHVHQWDQR DOFXQL ULVXOWDWL FRQ XQ
PRGHOOR GL FLFOR UHDOH SHU O•HFRQRPLD LWDOLDQD￿ ,Q SUHVHQ]D GL HVWHUQDOLWj￿ O•HTXLOLEULR GHO
PHUFDWR GHO ODYRUR SXz DVVXPHUH IRUPH SHFXOLDUL H JHQHUDUH LQGHWHUPLQDWH]]D
FRQIHUPDQGR FRPH LO PHUFDWR GHO ODYRUR VLD FHQWUDOH QHOO•DQDOLVL PDFURHFRQRPLFD H GHO
FLFOR HFRQRPLFR￿￿￿
%LEOLRJUDILD
$L\DJDUL 6￿5￿ ￿￿￿￿￿￿￿ 7KH HFRQRPHWULFV RI LQGHWHUPLQDF\￿ DQ DSSOLHG VWXG\￿ $ FRPPHQW￿ &DUQHJLH￿5RFKHVWHU
&RQIHUHQFH 6HULHV RQ 3XEOLF 3ROLF\￿ ￿￿￿ ￿￿￿￿￿￿￿￿
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